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jjkiijj Growth 6* OLfc* jl ^ d* ^ 0^ OJ^ ^itSa^l 

4jjU£ Lfj^lii t$£U Morphogensis <j&&\ j\ Development 

IfijflS^"^ i+JuJ c^UjL^ J^ju <^lj RNA j DNA Ajj^I u^U^Sfij 4*0^1 

r 

(i) 




aj*i\ sjuij j 

^ jjaJI LUiilj Sjaj 1$JL cij*j l^Jj . t$j (Ja£j ^M^JJ JJ-i 
4Jjj Ls l& Jjxj LoAjC- ^^laJl ^LuoHVb Lg-uiij <j) 1 g '< ^ j -iiia 4j*ui f Ludu Jal^j 

Ua^Ii ^jL_di! ^LiiJ) 

Afl^^kjk^ Ai^kL^JlAJ ^SbA^^J ^j£^^^k ^jkA^k k^^^k 

^ Plasmalemma <^0^t f L^iil Jib a^j^jjjjJ) c^UjlaJl ^ SIjjj 

^ jjlll ufl^iib ufljsu S&la f Luju Spoilt Jal^j .AjjLuSjjJIj 4^ j]jj.utili LjLuilj^I) 

LjijjSjiiAil Jl> Aj^j^jiiuilj ^jjjjubxil ^j!jLjiu«lj Jib -i^jjj . Nuclear envelope 

uC- 4_i^Luua r" aioui ljUjj a ull (iliia ljUjj a ul) Jaili j^L aj all 4j a pl\ AjujJfl]) oAft 

(2) 




^p^j Adsorption o*\+aa£11 4jjj^2aJ) cijjIaJ) j>*j jc-L«j lijizu* 



V > h A V y A a 

tgj| jla.) ^ j CjUUil ^ U J^Iaxi) Jt^aJl Jj> ^Uit£]| <illii 4£l^ll ^1 

^ UjLuJI Iajju dii] ^%jL%aJ1 fjc^l ^ £JaJb J^Uuj ^1 j t£taJI ^UJI f^VI 
^3 jl^aJ) j^ajSj Vj ^Jjljjii*^) vl^alj <£jiaJ! fUj ^2 ^L-il J£«j fJC-lUl 

f jLj .UjLLaJaJ) J)>ll ^fllc-b <>aj^l Vjlla ^ UU IjjJ 1$jUj£aj ^jl^l 

.( <— tutail Jla ^&<£i3l j Jj^jUI L-fljlia j ^ ^Luiuaij^il tilD Jla) ^bjla du£bjj jj^l 
* Lj*Ii ^ku*I] Al^a!iU tfr^jjj ^jlaJI jt^t UjUjIa Ciu^LjjjjJI gSLj 

<j*A*. QA ^jIjjj Lfuaxj ^4 < ^kyijj| Aaai^ j ^fc ^ .AjjIaJl j^aJl 

a a-v , V« A t) j£uuH (jj)jjjf, Q^aAaJ ^ jjiuiJXAilj ^jj^iiliil ^^Uj Jj^ j\ jj jlaJI 

fiX> dUSj^l (> £ljj| ^kyijll aAji^]| v> ^u L^UJJJ 

J jbb"'j^^ .2 .1 ( + ^b^^ t 4 ^) .3 



(3) 




j\ jl-iaJb ^3XA\ f l&ti <^J^J< £^ J jll ^ ; S.^tt ^kuJl 

L£UJI JI4 ^JUitfl jlJ^ll ^ Ja£s <£>b^ 4j2biJI L>aJI <> j**]) dUA j . ^ jVI 




^ LaLj . ^UaluiVI AdliJ) cifl jjj Vu^jbJj L£UJ| ^ ^till jlJaJl j j^u 

jjtittl jl-iaJI . £ jStill l^J^ LfcH^lj J jbl 1 " 1 ^ (> ^^a WW 

^J>* <> &k V^J 2 OJJ^ 10-5 LfcW 

4aiaJj -k* * f ^lal ^1 Jjtaij jt«laJt isjlxj ^Jjj j£ j . LaLaj LUa^ jjC- AjLpJI 

£jU£>aj JjLLuu^j £4 l£ C^JJi ^WA>* 6* 4il2w *J*V 

A^Afti CiLU) CjU£j^ £jj J jbb ' "^ dJluJl dua> (> ^tSUl j£>^ LfcH^J 

AjjU^I (j^ajuj. ^| cibJl jL ^jitill jlJaJl c^UJa ^fl JjUuJl LjjJ jj 




j-aIII Jj-a^j Plasmodesmata 

(4) 



" \jm ^us/fl j^j) J u^uii if^u j*tif jraij b^i J ujuiuu 

4ia^u jilll £l£ AjjjIj j^a IgJ t£tlll <J&j jll jAllb uijxj SjjUIajM 

Jib AjjUill CjU jIaJI - Mi * pJaZ Iajju {Jam* £l tfk L) 1 V*^ 

Oa >«L <UV f UkJI <> Jjjiil jU £J>aj >j 1943 Danielle > **J&5U 
Ufj iaiAjj i> O^M 3 J J*J cW J £A>*^ ^ ^ jlaJt f L&jM tiiUaj 

JI^aI) JJJAJ f UuftlL SJJA^aI) £^1JJ cfcHij^t <> LJ^M 3 J^-^J 0* 

(JjjjjJI tAla c)i US l^Jau ^te- Jaaj V j\ Nonpolar 4jj)aibUI 
c\jJul\ a^Uj V US 4^L*a ^IJSH ^ v embraneUnit M 

*LftJI ^ jiauj The Fluid Mosaic Model J^l <j^j^ d*4>^ > J aU2A11 

A t\*k A\ ^ujj ^Lull Aj*uu '**') V;^J^ " Jib jinjj j AjjjSH CjUjjjj^Ij 

jiL (> jib ^ijjSri 




0* J^V >2aC- bjA ja. uftHljj UjUjjjl jl ^SjJ OjSj Ujj ^Ljjj^I ^bSj^lj 
j jlj ^iSUiC' cjUjIa Jjaj ^2aj) ^ j^ull life j . f Uiiij (j^ij jl jIV f U-C- 

CjUjjjj < _ r Ip (j jjaj Ujj Aj-uiPVI (jl <_£ jiui La£ j ljUjj jjjijj ljIjJjA^jjSjM Ljllluua J1a 
djaJj Jf«^ ^tc- 4iUa UjlJ UjbSj^j ^^JJ^J Oj^JJ^ ^^1^>J cP»^J 

LfcHJJ^J 0^ ^ V U*j . ^jlkj Jiljl ^bjUi^lj j^aUsd) 

Differentially Permeable **Jtftil ^j^i ^ . f UU aa jtfllj ^11 

(5) 




<> 4*2tft ^Qall 4aU OJJ t+tety Jl jaII <UL 4^£bU JiLJ) Jill) <J 

Ion Exchange (Afctf I J^ij Diffusion jU^Vli .b:kli Jj^l ^bils 
^ ^Ijjj Ujj jI^aII u^xjj 4^1*^1 JIUjVI t> j>^a I^xiaa Mass Flow t^ft jaUllj 
fa 3 Active Transport ^-^1 J^W ^ ^*J^ c*^ SO^ 5 

.Pumps Ljl^ua^Ib AilLii ^Ua alj J^taJl ^Qaj <_ r Auuj Jj£jlllj j w * A ^u^P 

fa ^tLj . f uu ^jia jj> ^ ji bujjj>o^j ^b^i jj> <^ 

<^jlaJ) <jAp^S 9> Ufiil) jl ^J^jIuaJl *b&Jb ufljju JjSj *b2£ ^ jiaJl jlJaJl 
Ij&j . £H Jlj^lj jjjC- ^aLj UjUj£aJI >*%j ^ j^bjluJl tilxj j 

££J j (ji <-j jLujjj^iAib 1 A g Lj jJ^iil V*'^..' aj^LjI^i oil j {^J^LjludJ) f bjjLlj AjLulU 
,^J!ibjIu«Jl *bii*Jl oIaj ^jjSilVI ujj1uijj%a]| JUalwbj A^a CAk^a Jb*lwb 

j^^fr bsAitj Cisternae ^bjluu^j ^auu j ^ '^«* Aial^a lj! j^- as cj^L^j^J) 
4>£j c^UjJjjjjII ^li 4^UaAi) d ife tjkj Rough Endoplasmic Reticulum^^^ 

tj^asuJ A-uIJjjVI ^ Sjj^>a fQaUt I ^> AjJiC-i dbA ^l^jij AjlaJI ^kuJ J^al] 

OX \ j&i* Vb^aj) yjju l^i SjjUIaI) b!5lsJj A^J!ibj^VI HaS j 

Ujj^aj I j . 0^\ <J ±±\ jJ) fUa^i >4i iS jJA j SjjUIaJ! b!iaJl 

(6) 




.t$^aau £)jl) j) ^Ija^aJj »JA Jib CjUSj^I (jasu j+z. JjjJa ujjlk^) 




15-5 c> 6* Vi* 0^ SjW^ 4-*! ^jj^VI t_jji*jijj%Ai) ls^J* j±£ 

AjIwujj .cr^J* *J$^ C^tuajjaJlj ^jSH di* ^ Jlkjj 4-iu£Sn o4t Jj* Ac-j^aS 

4JaU^» j>^ailj JliyftM 4-1 fL*^i Mitochondrion U-Jji* Uj^jSjiiAil 

^"jSa^b j ^ 2u\Vu n *\\ AiUal) ^UjL o^lkj ^ liSA j . oAul\ 

^jajj . bjij j£ j*j l^j J j^uij dua AjaiIi hj^aI) b^Ul JI4 4j&uuii L^HJ) ^ jIlaI) 

(7) 




(Jc- Uj^jjSjIiaJ) *)j2*V )j)ajj ATP -M ^iUaib 4jjtiwja Jaj) jj ^ 

.$) ^) jUkV) OjJ ftu^V) ijM l*i £t£ DNA 

U jlflS JLuJ) *Lu^j£ j) 4 j < >m j) o jjJluta S«JtC- <_yA J ljLuII S Jjaa ljIjj^C- £i)Jj1u£L1) 

cr*"" Stroma UjjWtf) j) S>iaJ) ^ ^jl) <-u*Lh ^ Envelope <-&&!) 

# jaJ <^) ^ j ^JaiiAl) <j-L&) <> 50-5 "c> Oi^J d*** 4> c** J ^)jaJ) 

^ JlSIi £) ^ RNA j DNA S-te £j).j^U)j ££L&j 

Jul jSf) c^jjjlui^l i> Uuj t$J) jSjjuj AaiaJ) ftu&) ^ 

: J1A\ Sj* <J\ a±*MJ\ ^£22 Proplastids >^ ^511 Ujj\ a±Z^%A\ : 
Leucoplastids ,^).Jj$jjjjL^)j JjAjjjI^I & V Cjj11\ A^&> Cj)jjM>U) ^ j : 

. f >iall Cuiajxj ) j) j^alj £) 1 $ IS flj j ^JJJJ c^Ujjjjj 
ChloroplastS Jf^JJ ^i^JJJJJ^ij CMu^a j;jzu tjkj 

: Chromoplasts 4*$^ <^)JV ^ift j .^)^j£jjl*i) c^U^a ^k- L£a ^jla^j 
^ij^jjlSlI l^j ^)j2S 4^LU) Ju&Wj jU jfoj uLjiJ) J)jj) OjlS & tij^ 

. fJaUai) ^ US ^>V) CjULl^I j 

Amyloplastids <^ tiA^ <^ )jjJ c** J 4j>iii) ^iJiL-^l ^ j : 

6jiA* 0.3 - 0.1 cj^J ^^^f bj^ji^l) ^ j) ^ji^i) 

£4*2 ^ SjL^ 1^1) ^) c&jji % 50 — 40 j RNA % 60-50 c> ^j^j 
RNA -i f tl ^ djliAl) RNA Jl c> J^J c^jj^U RNA-N ^Uj> 

j) ^^aa^ Ji*i ^fl j) AjJjAk 5^Ua ^ dJlfi- CjUjjjjjjI) ^ajjj ( RNA -I*) <^jii£J^ 



(8) 




Isjjjj Uajc- J£*^ <^aul\ £>SUVI Polyribosomes ^Ujjjgjll cjjjjjc- 

(RNA-m ) jl Jj- j« RNA -ft* 

Vacuoles ujj>^ai]| 

-^jjj Cell sap d?j& j\ c^-* Sf *L&j 4JaU*a 4aL*a ljlf> ^ 

S^i j S jai C)j££ ^-^tj £a <— il J^iil difc ^aajj ^Jaj Ait j uLu&J) ^J^Ljliuiib 

Sjjfc^l) ^jjjaii) (> I^xa^j ajc- Sjaiil ^aHj ^jjliiij ^ jblkl *L2£ ja j Tonoplast 

f Uil ^ ^ViU j ^I^aII <-u£>^ ^ fto jAj ^HiJ Turger pressure f 
^lail JaLilil kAjtt\ A+jLM\ j) jaJI * ^ <> Cfi 

Mja jxuaxi) li&A j A-aluJj j A^laJJ CjUS j^I j AjjjI^) JjI^I 

O^ju ^ <UI V) U^U ^jlaJj j^axli pH OA J ^JJ^ ^-M J <^i^ J 
4^U]) (> jjt ilwjjJfl . AlUjS* uua 11 _ 1 A3 £b*VI 

\ jjJ ui*L £J.J>JI jjC- Tonoplast S J^W fL&il j . ^j^ja^Ij ^jijliuilj 

( (jdUAuiH Jbc- JIa) ^Lua j^aJj ^J<^ J^«^ J^aIui) pH-^^ 

V li^ii/l % /^C^ Microtubules ^-S^^) v^ 1 ^^ 

a^jj ^jjJI aIja^j i b - tubulin cr^-yj ^hjjj 

(jjUl) jldaJl ^ A^Luij LaS Aalki) w ;^^ MjjLalaij CjLa j«uj j^j j j£J I Sj^Aj Jl ><*\h'\\ ^ 

\V Micro bodies ^^Sfl 

(9) 




j\ CjIJjj^UI AjLuu V ^ j ^ Jjfl fluiC- t$j Japu f jjIulsJI 2-1 Ujlafl j AiAuM fLu^VI 
AaHU c^ILj jjj ^ jlaJ t$JI VI Aail^C- <-i£l jj <|l tfc JAUli V ^ Uj^j jIiaI) 
CjIjJjA jjj£ ^1 £)A.iil JjaJL (ilia Ajjjjil jjjjll Ay* n\\ ljU jj^ui£ jJa II A^jj j . li^ 
Ul . Clajj^jJaJI ^ t$i C^jiaJI SjjJ CjUjJjj l^L^j 4^1 

£l CjUa^!iUij Lfc^J f I >a£Jl ^iJjlu^t 4ku,l jj ^Laoi^! JA^ ^ jjJ l^j 

,jl ljU jJjjjLujVIj . ljULHI (j^axj ^j^all Jjladll 4jUc- ^ ^1 iJjU j jji-uiS j jjj] I 

( ^rjj^I Proteases-M <5 j*i Hydrolases 

j^jjj Sjl*-Vlj Sji^ilt ^W>lj (^jj^l Jt <^^>l ) Ribonucleases j 

Nucleus li) 

syu US cJU £jaJI dij Robert Brown ^1 4L^I 1835 SI jlil c^L&iSI 
f£^z Sjjlili # ^jlaJI laLuuilj ^ ^IaJI >>^l UjjJ 4^1 jll <^jsul\ 

5^ 6% ^ c)l cr^ -JC-L«j <^l CiUjJjSH ^1 CiLLjjjjj'I jjy^ JjLu 

^ (jji^JLLa (jt Sjbc- SjjaL^i Aul^l ^ SI jlilj . AjIaJI ^ AaLl^l uj^lilil 

S j^iil OjSj J^-^ 4aiaJl <-ajI i^l Sljlil (2)Lu4j ^AuaUIl Aal^Jl ( pjfcLjfiu t\\\ 
^jjill u^HU ufljxj ^U-aj Sljiil JaUjj 10-5 Sl>il jiaflj . 4jjUflxil 

jl fL*a ufl!^l lift ^ jaj US 4-i4j!5Lj^VI M^uilb J^ai4 ja j Nuclear envelope 
c> s^J^ jj^l j^^lj . ^ jj^l j^-^lj f j^j^l l)£ jf^j Pores VJ^ 
DNA c> LJJ^J (^^b l^^JJ^ cr 4 *^ -^J^ (> <J^^ t^J 2 UAia.1 djjjjla 
Nuclear ^ j^^l cr^J ^tt^ ^lj^ j£ jj^Ij . ^^jj^Ij 

UjIjjj^Ij RNA-il j DNA -it 6- ^> J» *!>JI sap 

CjUjjjSfl 4iluaVb (j^j Jjx^ cfcAjjii ^l«^J^J^Ij 

^bjill jjSI j\ SjaIj ^ Sljiil ^jlaJ l£taJt ^»L«AjV ^J^-^l jjlall 

^jUIil ^jlil t-i«A Nucleolus 
> V Cell Shape ^1 J-^ 

(10) 



jAj f J^jjjjjj <> £j£Sj tgJjj SjaIj ^11 (> Ijjj I^iaa kpA\ £*Ui\£A\ &\ ^ jkaJl £h 

^J^A\ jSjSll ^Jj tf jj* J*** ^ ^ JW^ VI o^jkULj 

SJjaj ' t «tl^Ut)j jjLa^Ij bjjlSjil b^^ IjjjS £l A^J ^Ufij t SjajM b^lkll A^uulb <L^l^ 
LuaVI 0^ ^ csj^l Ji^l bjiSjJI c>mu £l Jaa^Lj 6^ J ^JJ* 

CiljUi) jjbj ^ IgjjUa j ui^LL Ji&) j . Jl^l <> S j A^bm* j±u Ujjj 

^2aAj ^Ij^Ij fUae-j cJ^afi-lj 

Cell Size 

U jj£l ULj OjjS^ 0.5 - 0.2 0* U>S C jIjjj ^311 bjli%ll J ^jj b^iJi ^ ji^al 
C> ■iJ-iC JaIjxjM t£LaiJ jjSI ^fl ^ajjj . f«i 15 yl\ UjIaS J^aj ^1 M-aUIij 

^! V! sijj oj± 0» 6^ ^ jM ^^ij f 

JjU-j gjli Sjjli) ^Sf ^ c>J 4^^J ^ JJ-^ dJ±i ^ j±£ 
bMaJj (j^axj dUA j . Ajfl ^ajj ^1 oLaj ^1 ^ J^jjIuJ! ^-ia£ Jjaj f 

UjjjULlj j j 1$1a Jj) jjja <jk pS*jl\ ^ Aj&1\ ^kuJ j L^aiaui A^luu j 

d^A uxLaj <^bjJ bujj jlail) SjbJ ^Jj^J JjJj ^ixuJ) AaLuw tj^JJ . f j 

^ dUj . I^j AjjUmlI) d Jj^jl^ii^j jj 4jjUj1) ^jlki) j . l^j JjI^I 

b!5UJj ^ jjSI S jJu^I) bSbJl ^ 4 >*It J-bj Jos-aa JjjaIII ^ AjlaJI LUij Jjxa 



(11) 






£r« 1000 - 1 #1 OJJ%* 0.1 J** Ojj^ 100 <^ 6^ ^iaJ jla£ 

j^iillj ^J^llj .6 **J-«*JI .5 ^JlSUI JA^I .4 >*ai .3 >l^l .2 .1 

- i Annuals 

ju&i\ js j>^i sip. ^ass 

Biennuals ^ 
l^jU^ ^^iiij c^ 3 *-^ <^W^ fUJt 

. jluil) jaojj J^J) dti Jtla j dij 

— * Perennials cjUUj 
Herbaceous perennials cjUUj (l 



(12) 




j\ ^aj!jU f JC- t-uuij dtij jl 4j>«aaJl U jlj^l ^J^ij 

U Lite j .citiaJl ji feiualt L jiu, jl Sjl jaJl £U2j) Jla Sjj^I) 4ijUall <J jj&l 
Jtlaj 4jJa-a AjjIjc. j| ^Ic- <_£Jjaj (j^ajV) ^Jauj Cjaj 4J n'li ljIjUI]! dAgJ CjJ^i 

u) A a, 

(2 Wool Perennials 4jxu£ <^Lj 

^j^^aI) Jaaj f ^iVmtrt ^jSj U Lite ^HuM ^y-^j Jl« IfJj Tress jl^JftM 
Sjc jj s^|j jtyi l^i 4j <> j Shrubs<^b*?^ 



(il^luiSf) J ^UaH j jIa-uiS?! ^jlmjj I^ILajj wUiuala L^ij^ui £)L jaajj J Vines '"'^^ ""' A M 

^Lj jjj^j Pinus torre yana ULjjj jjj^-a ^ J^»j . AjjUaiaV) ^uiil ujUUj 
o^A Ci^j cjUUil) (> jj^xil -^jjj .JJ^^ S)jjl4 CiULj (> Ua!jISj Pinus Cembroies 



(13) 



Leaf primordia 

Shoot apcx^ ^ 





Leaf ifc y 




AxMlary dudlj Jj 




Internode 












Soil line M i 



fa) 




Tap root 



Root cap 




; epidermis 
vascular bundle 

Ljjwerepideimis 



Ptth 

Cortex 

.Epidermis 



Epidermis 

Cortex 
Vascular 

tissue 




(14) 




JL JA\ jjlaJlj jjiaJb <«ajj <> j^l U jlaS £lg ir^ JiM ir*^ 

jjlaJb Lf A^ M^ajJ OfJ >-aaJ2 Jti\ jjlaJlj JJ^W LT 4 ^ 6^ ^ 

JL ^1 jj^tj V-aijJI Aj^aJl JJ^?JLj 4^ajj <> jjSj U jlafl £lu ^1 jjiaJl ^ 
jjlaJb (J A^H £jj j'^Vi ^1 JJ^Jtj JJ^W 4^JJ U jlaS 

jjlaJj jjJjj dip. <> 

ftfQ^ 50 :40 JjJ* J ^J5M 

50 :40 ^ J 




(15) 




.jUiij jUjSf) js aiuag jijjSfij 



CAS ^ Sj/S Ifci J&\ <jUl\ Jkll J jJ*Jt CP dM 

S^jj M-iwuij jlw t^ij&tL ^jjj ^aJ) SjjjS £uL£ t jj Trees J-?^ & J>-»JI 
^ ji^iij Shrubs 6j£ j Trunk *lbJ! J> 

uiHajj ( (iLujJl ^LjjjSj AjjLuiIa j qILluj oJC- j! d^j j JjLuj l^jjpli Ai& A^jj Jfl j 

^ajJ 18-12 j ^JLjj JL* h& j Sjj^^j Aj A j lu ij^i 

^ jjj ji hj^S IM ^ .^jdl J ^ o^J £ j&S v d**a JL- oi -^^J 
c^jj) CjUj JUJI jja^ij JLxJA\ ^Inil ^jiii) ji Apical branching <j-*^ 

jn\ ^jSn ^uuii j^j <> jj^ii cju: jjiu jsij j ^> jii jji^ij ^paji jijjSn 

^ 4ilLL^t ^£U2t CjUu^j <*iiVftl <iU j ^ j Ajjj]) Jjfl JL- L^J ^ 

Perennials Sj^xAil (-jLuic-VI AxJaj f LaIxI) ^a*j jjaj ^1111 .^j-^M ^j^a-aH 

(16) 




J* J0*1\ £\jfi\ 412 J* J*j5j Miaku C »jSl ^LuA ^fc j$Ja2 dm> ^1 J 

AI^oHa AAjLa Aijjla <_i ji*^ 4JjA ( jic> j^JflJ j ji^ ^Qaj ^2 JjLuj j ji CiL^lilil 4JjA 

US JJU^ jjajj jl ^IIjaII ufltLdl <>mj ^fl US dl^i JS JU*11 jjajj Jflj Sjj^I* 

ji (yyis jj^i ^ us t&ji o±>a fcs-J j^uj ji^t ^ *^Uui ^ 

iIjUjjSJI J US o*aj^) ^kui Ciaj JjaJI ^jj Jflj ^S j*iJi ^ M^ulLiII JluJl 
J*Al ^ US c^UjJjjlj JUa/flj (o^M) ^Uj^llj (Jj^II) 

JS dLujj ^jj jt&ll ij±a S^tluLa OS^jj #L £ jVi c> u J^W ^ J J*«i J 

jl Ji«U ^1 <^4j ^1 £j^"J ^ rtjVlnM j JUJI jajjj U$l» 

Ifcfc J^u ^1 j Main Branches ^Wj^ £j&b Sj^iil ^LAl JS^I £jSj 

..(^J ujJj ^1) i^k jik* 

JI jjSf \ MJbalu^l jbaiSf I ^ Aiuia CjI >aj Al±aJi CjI ja2\ j&u j jk) t$Jc JlJbj 

JjLaj J^^j Lail& Ai^uL4 

Jlj^l! ^ j** US jjlaJ) di^Sj UZLa1\ CAfiS 4+*u\ JS JijjSfl (> Sj^l 

JS*i) a Stem cuttings Jkil Aixuiijj <fSUi) jUuij J ^y^lS 

(17) 




ujjjAj (> Ulkl Soft or green Cuttings <> Uikj ^ 

.Hard Wood Cutting 



^l^JL Ulxlj a&U's A\ ^ jj 4_tuujjil £j^V) ^ifi' *UJaj£- j) 4i£Lui ^c-Ijj 

4iU2a) j) jbu&U ^ f I j*j ^ jflaj j jlaJ) J LX^t UJj^j 

telaia JiJ i^UUa yA\ j^eH & <a j*kaJ) jU^Sfl ^ j ^j^) ^kw <> o jSlbj UjLlUI 
jM) ^ CjUUa >J) ^±kluu j uiaJb ^ 4JUi) d fSfb AI^Ha tgilftj ^ J**-* 

t^U* ^ W^J^ Sj^afl c^jj^j j) £j3) Sjbc- ^ j 

bib (jjSZ J2 j Sjj^ai l^jb aM i -j AjjUla Sjjj^ lAiac* jj^j lj) j^II) j^aH j 

(j&J ^JjjjVl (J- 4 ^ fc J A I^LaS UU^I J^AJ J^Iit ^UJ f Ujjj 4_LuL4 jaj j) Ajj^a 

j) Cj) ^) d ^ ^ J ciA* 31 S ^ J 1 ^ -i J U ^ j Lfc*^ 

.(^nlw (> j^l U j^c- £j^Sfl (jbj :Arms 

^ ^uuijil ^ J^au Jflj JjUJ) fUit ^j)>u ji :Canes ^U^ai]) 



(18) 




(A* CJg^tt 6UA Li&^W LfcLU^J ^ LT^J ^ <> 



<> J5i Uj^ 4^a£ Ajjja. 4* SjL^ : Shoots J 
fjjc ^| ^jptfil f jaJI JS Uj^ali jju A^aill >jj Spur 

J j < ^^ ^.1^*511 J^J-^ 4>Hi cfcA^ S^aLi SjW^ j ^J*- 1 ^ Sj^j 

^1 AjjSII £a f Ull <> a ljUaS JjaJ ^Lp^t ^a«-4 ^ <-u*-j j CiLHI ^ f Ull 4i£UJl 
J1S2 j £UJI hLxl £lOLul\ Jja. jaJj Sj) ja. o^il ^ ^Luu U£ 4jj >JI £i\ jjiu5A\ 

^ Aij^j ^ ^jijija l^j^ Cju2 jljjSn >^ cikjj t^l jUll * tin a+j& 

41AS1\ Aijjll ^jlauj .Cjljjfl LajjJj Jj J^lj c^flj ^ t^tjji LluuV 

^aja jidl Jjjij &j jUJj J^i) J^aj ^ili jAj :Petiol Jj^ (i 

.gjjUilj ^ilfll OJ^^ ^Ij^il A U£ f^> la < i 

(19) 




Ojtit Uauuld SjIc jfliij ^ijjii lh ^LAl f JaJI jAj :Blade J^aitt (v 

(-iC-j j) Ljfjjjujj ^ jj J2j ^IL ull ^lauiiL Ujlla U ^ j < Aijji] frhu\\\ j 

Alifcti ji Jualil ^ Jli Jfc tiSjEj J^H S jjj* Jllii ^liyill ^kuill ^Imu 

jj lg-ua*j (jC- J^ijj V tijJAJ f ^ ^>&a jj S^jj A*iafl Aijjl) J-^J £l£ Ijjj AAjjxj j AjSIa j 
Aluaiia ljIAjjj S JC- J^Ul UJ^ ^K." "♦' ^ J J^*^ ^^ku jJl <jj*-^ (jC- 

lA^jt tejjW £*lujl\ Ji^ 1 




<> 4& jiia Aijflj 41^. Aijjll ^ Vascular system ^te^l 




****** ** 4 ♦ **♦♦ * 

^Ujjfl aIaa^ A^La djj*^a jjjjl ^ djbc- ^ j ; Scale Leaves <jbjt 



(20) 




£jSj S&j jUjVt <> A&jaz^ jl SjAj Iflajj (> Aljj :BractS 



t$i* f )>) j) J\ I^jll^ Aijjll jjaJj jSj :Tensrils ^hu^S JU#1 
jj JUJI ^ jjaoi Ul c^ULull ^ dl^Sfl jj*ia & M : Thorns <^Sn 

■ vA?v : dl> ^ ^ Jja ^ ^ ^* ^ ^ ji SjU2ail 

JjjV* h&m jtjjSn ^ j\ 

J us aijjij ^ o^ui jj^i j) ^yai 

^ US JtjjSn ^)ja ^ ^ Myti JS UjUIjV) jj*SS ji (S-^lj tiii 

(jduUUVI uflLLdl (jiaxj Jla 4_iSjJki L^iaU jjS2a AjuSj dljJji ^i) Aij^H j^ajj ja jl uxil 

f L-uLa d) j-uiVI A-aJ-iC- t^aijj) uilluflVI c£xj d^jj 4jI jlj 

4JU. ^a AjjAj jl ^j^L c^I^aj ^ jl AjjAJ j\ Ajj^al CjI^aj £jjSj ^jLa ^ fC-tj^l 

(1) ^jjSj 25 ^ {J^ jj^j :Leaf buds ^jj J ^j^- 

jjJI & ^Ua Lb) ^ jljjj ^ jU* l^k ^ilii ^SU ^ ^jai ^ SjUt ^ j L£a Aj^iaa. 

(2) (> OjSjj ^1 ^IjJj : Simple Flower buds 3j^jl^> J 
(j Jala jUji £jjSj ^jUa ^ <iJ^: Simple flower buds ^>J 

Jjlljj JjajJjj ^J^i ^ US (Sjjj) jjSI jl ft±a.lj SjAJ ^)>- Jala jUji \ $<\h"\ ^iLj 



(21) 




(v C#j£ (J* <5>^ :Mixed flowor buds 3 kHa « i 4j>J 

AjjA jl! ffcljjil Jaiaj J^-ijVj !JA ^USllj 45JAASI! I^aIaa! <>j <Ulc jl 

jjSj JjaaSI! J^-uliS t-iid) (1.JCU) JljjSf! ALSLuoaII ji ^uJIuloI! jUaSSf! J ^J>aaJi & 
JLnlA 4ja3j ji-^i 4 ^jjJa^Jl ^ ja!1 1 a'jj 4 -sVn<^| Aja2 j n* ^ jA jl! ^ ja!1 



(.a 4> 4JjSlAi) t-ijxil J ^1 t$J J1aJ)j : Compound buds 4aSj* f^La 

-: Ji US t$*«a>4 ^c-ljjil ^*Suj Jflj .UjSj US ^c-jjj 

(1 jl J>«ii <u& J : Terminal of apical buds 4^1 J 
(2 J^ ^ : Axillary or lateral buds lP 3 ^ f^^ 1 

iaj) J ^ jj i> jlS! Jflj Jkl! 4^SU! J Jbj^ W £>±j £jal! ji Jtuul! 

4> I^ap jSjj Ua^ ji^ai OjSjj .essary budsAcc %j&\Jtfi\ ffi-ljfl! ^ib ujjxjj aSjjII 

Jc i yMAlJ\ Jlkjj *J^tUl ffrljfftj ^IjJ! ftjA ^^auu Jflj ^V! 

.JjVl J^VI ^ 

(3 !.icU CjU^L fjS J f&ljJI dJA jfiajj :Adventitions buds <^j*^ 

^jjaj) ^is i> Uu^jj jjiaJi j& <aiisj jijjSri juaii ji ^u^! j& ji £jftn 

^Uxii ji jb^Sfi jjj^. j^j £jbu jj^iiii f >ij oa ^uUi) ^ j>ii 
i^fl Jaaj jii ji^Sr) J Ujajj 4^j> jU-^Sn 4j> jii 

t j\ j& ^jii ^jjj) i^a Ja^u j« jb^Sr) J >Aiij ajuuL ojZ us ^ ^>Ji» 

Jl! jUoil! J L^Jc- UUJJ! jaS! JjjaIIS LJU j! ^UUl£ Lfl jla f )j« jj! jJ j! S jA^afl 
Uajj l^i JSj US (5Haa uiklt j ^jaJlS 4lijla'£ja! Jc- LujU AjjAjI! f&t jfll L^a Jasu 
AjjA Jl! ^!jJ! aJU 45 Jjj j d jauill u*^ 6^ t>UJ! ^nkuul! J!IL»! 4iSAa jjgja 



(22) 




Je uifl>L Uyo* jaSII 4juJa ^ ^b2 Jj*J 4^ £J*I t> W^* 

ub ^ ^Lluj Ia& 4 ftHa (— uxil ufltiuaV A^uulb L^fljjua 



^ijj) <£& <^uSr V^W <Wj ^ UL ^ jj^J* fis jSj 

-jaJUi) :<Jla Jala jUJ) & laAS 4jjAJ f isS^H t/U 3 iSJ*jft f^Ji^ 

i£jaJl :£a iaAfi jUJ) 4> Lifi AjjAJ f I jaI 45 jjaj 4j^U AjjA jil fC-b^l 

45jA Ji) £\jaA1\j A hVft 

.J jmi <A \ 4> fjA OAJ^J 4<a)jaJ) : Jl» Jljjl lab) 

<> Oj^j '^4*jMj J^b <t/^ 

cj&jbj *(^>« ^tj^)) 

.J^Lllj t(tjbAi) 45jlAlIjj '(tlbaJ) 4 4iaJiillj ^j^ijjljj 45jjjL1Ij 

^jjj) 0^ sasl-ii Sjsiijj ^mvi eWi ubts^ ^ijjj f ^ (jis^ 



(23) 




j .jaiL-dl j y jdl jLAji J-la ; yaJj <J Hsu c^jj jUJI J-ajjS JLJc-V) J>aj 




- 1 Calyx :o-iill 

^^a^j j^Iil filial SjI* if ajj£ AjILjj ^JaIj jUjSU ^jlaJI jAj 

(24) 




-V Corolla :£i>itt 

ljJ^J U jIa La UilP j AJjj 4jULjj ^d&jj J^l-ill (jdA&J) <jill JajA^]) jA j 

V 1 a (2) :<^j V- 1 -^ 

- i Androecium 



ft* Ul£ OJ^J Jii^ 0* *Uuill Oj^"J entSram ^ 431.1* jj 

.^Ui]) ljj^ IfLkjjj <>-^ o 3 * A <>^ 

-V Gynoccium :££a11 




(25) 




£c Sjb^ ^ y2llj ujlyfliVij ^jAlill L? %1^ jj^JIj jUjI! OjjSj 

ji 4$j>*il LjlkwUJb ^lliil v jj^ cjUjj <y AajUH j Sperms S j£i*ll ujlk^UJl 

(J^a]) Jib Uj)J Jajj UjL2ajjJj £j\ d^j .SjA jil <j*&* ^ SJjajaI) EggS 
A^lllil JUS j ^u-J ^) A^UIit Ajj^SH Juaj U^C cJ-ua*V1 ^1*P 



Pollen giains 




d ji*Jj <^j£3 U.te <£ti j 4^*!>Ub Jj) jSl) ^U* ^1 ^UUI o jj*. JIM jl £jAttll fli S 4* j 

££j g^ajjj ^Jajl) SjjIaI* ^U*llj 

(26) 



-1 Ajj) j UjUUj 

o-^j c5 SjAj ^ vjf^ iaji^ jjjxj us Sja ji) ji 4>^i 6* 

jjj&Jt j ^-nxl\ j ufilludi q^juj (jiUJUilj j ^jaII ciliuaj j ^sxa j 

C/ ' \^ -2 ^all ^UUi 

(i cjUj ^ 4^>ii jUjSri j cjUj % jsU) jUjSr) oj£ <j\ : jji^ ^tfti ^tfuat 

.£bUI j\ plA \ 4Jtl J US 

(v >4tf tf'^J Hale £^ ^ u ^ ^ : V j£ C 1 ^ VJf* £^ 
jjLlj ^ .jc jj^ t fj-Jc- j Pears Limon dx>*^ J^> 

;£i\jLH\ qa q£c ja^a ^uiilj jif! ^r^j j^' ( J 
0# ^jj V Self Incompatability jM* * 

^ii^j ^tiij) vjf^^ 0^ 6-* ^ jft ( ^ ^uiajjj) ^Uiii ojj* 

F 

(27) 




VjpJ ^SbJl ok : Gross Incompatability jMl! * 

i-jjjaJj diA j jjfljjjua J' ' ^-^J^ J> JVI Cjtuajjj LjUa^l uoiual) 
^ <_j jja J^uifij SjIc- j jj tgjjj ±^ jj ^ jaVl ciliual c^Uajjj LjLuail 1 *< aj AjaIIIII 

: jbuitj jj^ll 

US SjLlj tg-La OjSjjj jjjbj ^aJJ^i j^IajM £jjSjj Of^l Oii* 2 

jjjj) ^ ^ jSj a^j^) U^i oa ci^ii ^ ^jLi) 4i£Sn ojsis 

* V 4iU ^ US j\ 4j*U ^ US I^LjSj jju 

jjjU ijjuu Jj ^ uajjJi (j^J Sjjjll OjjSj ^Ic- ljU^VI ^ t^l^t) AajIajM j^jSjV j 
Sjai 4_L» qjSjj Ai^jJj jj^i ^xaa ^uaj ^jj Uijf' ^ill U^V A ^ AaLj t-jL^^VI 

(Ji- SjA jil (> Iuuj j] Pericarp 6* 

jl gJJaJlj £i>^ ^k-^ SjIp oUalVl J^-aa. Sj^ul) ^ f ij^Sfl &k J^Jj 

f jjjS Ijaj jaLj JIj^SH JS ^ ^ o^a!) C&J tilpA -Ja^j Jflj 




(28) 






(JMA\ <-u*l\j jj^J cpjj^l US oUal] u^faM (> Sj^uJl jajj 

ja! 4ajUI1 jjLi) (j^axj Ub^j Lf^axj ^ Jfl 4Jj V) Seedless JJ^t 

jbulj Ua ajij uiajj S^jjI JtijjJI jUj ^ US Perthenogenesis 

&H?Jt JJAua ^a-jaj SjfcUaJl 6 Jfl L)^ JJJ*^ (> LH^ ^jJ^M 

l^uyd ^i] Laj4& AjjSjJ) jU^I ^' J 

(1) parthenocarpy Vegetative 
f jj^Sfl ^ajj I^jSj Complete parthenocarpy s ^ <^*J 

(2) Simulative parthenocarpy :Ja^23 jUj 
uiijij j&\ ypsto ^±au oi l^J^ f ^ fOk* ^Mbm is &k <j*»Z &3 



(29) 



L$jjSjj ^ J^JjVj 6.1* j SjA Jil jaw (> AjjSIaJI jbulj Jllaij :4i«JUa jbu * 

(-JjlSj^VI QjSj L&jjJ Sj^jJt L-tl <-J jlS jjj^L £)J%J 6j-4j]l SjJifl LJjlS J^l£VI 

-1 (J a^A\ Ciiol) ^k- Ax^a ja Jj) jSJI ^.jjfl ^fl US Ml« c^aftS 

(j^m jl^ jjSjjj JjIjS Auaa*. jj**"* ^ US <b,imVI j 

£jSj ULj S^^j lJ (ja f ja> £bjSjjj OJJAaii) <-jjIS>*SVIj c-JjlSjJjiAil &a 6ja11\ ^ 
pSj^iS dJfj lajAjj jj^il LfiiU aJja^l tWj^W < ^"*>** <yj* ji tf"^ cjjISj^VI 
lj^Lu^I JC-ljfl qa AajU ^A j Sj^ull l-iI aIm a <jjSj < ^jj AjaaJ AjajIa AlJa IgiS 

Aggregate ^* a ^' !a Sj^j ji (jiaJu]! ^ US S^Ij SjA J £^ * AJaxuij Sj^j 
.jj^Jjj US Sjji 4> cjUu I j) Multiple Sj^ jj M&S J US fruits 

:££aJ& AaUajI j IfJbte AjuJal Ujj jbui) ^uSj U3l^ j ^j^Jl ubUiil jLufi-b 

CP^h J US Nut ^1 Jl* Dry Fruits ^U jU^* 

jl jjSjJjj ^j^Jlj qaaAaJI ^ US Drupe ^aJ) Ji* Fleshy A^ac- jbu * 
j jl^Silj ^USl) US Pome jj^^j l£ US Berry Fruits 

r 

(30) 




a+sz *t^i juibj *u^Snj t^uii f** ji ajj J sjbjij 



<J£« Jl ^jjj ^il) j^ill j$i Differentiation ^jj*-a11 J^^j JSJ*SII Ul 

jjAj (jjul jfc j AiJajll J L^J^ ^Luae-SMj A^jSM t£Ull 

jjAiijj jaIU j\ l lrtstiW j$£ Development ti«£il) b»i 4J ^ J!jU 4i£lj 

C^i (jiij AjLia SjjJ J^a ljLu]! f lua&i qjj j^ac- J£ Jib UjIjJuII Aluilui 
U>2aj jjkSil j>-a >£l (>j 4^11 jl j\ y^C j£ Jib 1.1a. J* JS I^jxjIIa 

^ JN ajuii <> aajjIi jjk; 3 \ jU jVl Jl *j>^iii *luii c^bai JIM 

4ld£lt ttjjll ^j^lb UJjaj fUj) JijjbU £j> ^Jb.4 Sjj^a J ASjjll 

dj^S 4JU J£ Differentiation ^Ikua4 jlfcj dlil A^aUll 

AillL* jl J JUS L£taJI <> £l jjj Jl U>*j jfe ^U4lLu L^LaJJ 

j^l £l US) ^ jj Jb*A*^ j JiAl! J LiiS^S cij*- JUlb Jll j 

jl t£Lkl JjaS 0J j J*^ ^VUJ) l£ju J 4JI V) lJ^J!^ U jSj (-fl^MI j JjaSII j 

j!>U £h 1 flni<;M ) ^wljJ O^ajj ^jjaJ) j\ jaj ^fl vij^au US . f Lbc-I 

^^j^) A^ljJ JjSfti b^jljoui bib^ jl ba.jijfl>4 Ut c«SlHJ 

Ji^J) jjfctft ^ j u^luaj Jl) jjiuil! ^b^l) ^JJ^i ubLoJl 4^) jJ ^py^alt 

j Morphogenesis ^^j^jjaII J^IaSII ^Ha«a4 jpUaj Jc- jUjVI ^ dlil 

J* Morphogenesis Ji 4**>M ^U-Vl 0^ bjUjk^a J^j 
ijk U AS^ll Aaj Jc- uijjx^» jjc- !^ AjUAI aLIS Molecular Basis Lf}j^\ <s 

J| Ujjkij I^Ujj JljjVl ^Afi ^ J^i ^*^1U A^jlj^l J^ljull 

4 ^ A iUlSl! JljjSfl 

F 

(31) 




j ftu&Vt (> jSlaJI S^JaJt L^lllJ SbaJl SjU AiUa) J\ £L£ jA\ <> (6\ Jl\ 
ljIj b!>Uj Lbu j &Jb b!>U ^Jblutf I j fU«i£U b!>LaJI Jjauj j flu&VI j 




. 4 nt <\ ui jjla Ca^j Sl'^j 4\au*hja1\ 4Jlail S J jxJl 

AaLuJI ^Uiu-^jj Apical meristems ^ ^ - >^ 1\ ^ j jj^l 

(> ^ijjfl jU^lj jU jSflj ^J^i ^j^iaaJj Ujlj^iil U) ^Awj^l (> f j*. UjU4!jLJIj 

Jab) ^ J2l\ mJsjVI fC-lj^i ^ U£ Lateral meristems ^Ul^j^j 

<> >T ^ ^ ^ f*^ ^ j drt 

^^iSij jflj uiiiil Oii^i 6^ J>^^< Phellogen ^4^^ f J^^W ^j*^ ^IaA*- 1 ^^ 



(32) 




Cell Division 

^ ^bUtt 0%uL fJW^i ^ (sS&^ f Lytttfl Ji> 

j A^Ui) fJ&l ^ b!*iJl ^AaS Jbj^ ^ 4^t&VI b^UJl ^ j &lilt 

Ailai* Jiu.1 Ailal^l <J j*j j ^LuUll k&l ASlaia Jiu.1 *t >ulia Sjp J*j AlOalyiVI 
<jU#l Ji« S-ua^l f UbcVl U AlOaiyiVI 4£kLu Dome ^ ^ilaia jj ftu&VI 



(33) 




Cell Enlargement 4J£JI ^ ^ SjLji) a^ja - 

Jbjj <j jiaJI Ailku-VI ^ULmu ^JJxil dJbj^t j *tuA£U ^UI) AAa*A\ ,Ji ^ 
dJL t$j MjjUaxil Ujljaii) Oii^J 1$jUj£aj ^jj^flxil Uljia^ SjUJ 

LsiiJl U- L*iil 1£>jSjUj5 ^Littl b!iUJI ^ <> 150- 30 6- 

SJLJ ^ iLa^A* ^ f j^jjj jjJl ^> Jj-iaJI u^U^I 

SjUJ ^Jaib 1^4 JL ^jjjjJI <> jj±aJ) o^J^ ^A^J Dry matter 8i-d! 
J)l4t j Aju\ tijjJa <.iUin j^ulj ^Ulati dlil CjLLj jjJL £Uj)j AiUall CjUIaxII 
1^4 Jti\j AjjU^ ^k- !)L2afl * LLU A^l^i AiUati CjIjJjA 

A^A\ k±te>\j J^l\ jIjaj Aijflj AiJaS ^J^jjjjJ) l^k- jj\jA^u^l\j 

(34) 




L$ j^A\ JjaU) *1*.ja -Cell Differentiation 

)>j £|jftn J*| ^ M^uijJ) A^jlj^j Aj^j& ^jJCL 41^1 432 U 

£ti3 j S ^ ^£12 j *b Jlaj Jj S-Jte t$jfi 

IjJ* U jj* uiu,j£j |j£ ^) ^ Jl JJS 2) UjIj^ ^1 o^jaSfl cib&ij 4*«ttJl 
^ ^-,^1 SjU dti j!*i uhu. jjjj jAIaI! j jjLJI j Jil*l\ \+1a 4i3lL4 VHAi i*22 AjjjIj 
f bi ^fl ^J^bjn* jaLuijj AjjjVI ^bjiil cA$ ^j'"*^ J t J- 4 ^ 

tilt >a3) UaJ) ^ SIjjII J& ^ ^ ^Ua j 

: AiLlajj ^jiaJ) jl-^ 

«£j SIjjj pjpkijfa* <> fJ^kKJJ^ L)J%i fS^jtjJtJ J** (> dJ& ty*^ 
<yO!>b *L&j f$iijhuA\ LUj . £^!>LjjjjJ1 ^Mit 4j^J!>LjjjjJI iIibjiAJl ^ Jllaj 

<> ^ VO^J-^ ^iaJI Jib <-u*>^ ^ Plasmalemma 

Aj*ui JjLui J^li dJ jAi ^ j 4j jjjla) ^ ^j^Vb j) ,j jlaJI f Luixil SjLj (jAj 
ejbu^aJlj CAlfiv&jtoj CiUjjjjjjJIj Uj^jS11ia3I JIa tliL^JaaJt £H c^ 6, (SS^Hi 

1 =nanometer ) Jh*J^ 60 Jj^j 10-5 J^j^< Aibiab (il3jj 

fUIll ^ ^aJ> b^LaJj j b^U JI4 b^LaJj p^au jj» KhWi Sk t ( 9 -10cm X 

b!5U j^a ^ ^JJJJ^i l&^Wj c-iAaJl ^lax^ j^a Jl» ^ jiSfl b!)UJl <joxi 

^>u ^U3) Lju^I ^ j^i UjbI3) ^ <> U±U J^S^W jk j jlil! jl^JI U^j 



(35) 




kAj\l* J ojjj J* ^ Secretions jljty J ojj-j J\ aIl^u Jib JS 

jA ^jlaJ) jj^aJ) j Jj jS £c Jji«^| 4 ^Hii A-Ja jaaJ) UjUitSlI J) jikl 
£l ^iaui j\\ AajL^ILa uijxj L« jj <j*mjj Lg-uaxj L£UJt -^JJ J 4&*^vU! Jl jaII 

^j-uujjil ,' t " "-^1 j^hsUxj AijjJuJlj AjjjJ) £>a 4_uala^]| A^lJxll j^Uxll j f Lai] 

.&L«>^J &H*^J ^ A"* 1 ^ Jt>»Jlj jjij^^Jlj jlJaiJ 

^aoiual) j*j ^ jji^ fl*££U Telophase cr 11 ^ JJ^ ^ 

■JaaJ< ^ Droplets Sj^-a £*\Js& jj Vesicles *JJ" ££Laj>a. dua. < j jk«jjJI 

.ip* <> ^jlL ^iilj jjl jjUjrtjjtt j ^l-J^Vl jl^aJ) so*^ ^ Primary Wall ^jSh 
^ Arabans Glactans Glycoproteins * <Xylans ^UaJI Cibji^ ji^ull 
f ^ yaUaAib ^ ^^Vl j)^?JI J^j Crystalline-Para S^J^ 

dj^j j jSlil) ^ j) Reversible plastic AjIaUaA 

^tpljil) jLu ^J^jjiiu*!) ^jL Intussusceptions 
Ijjjj 4JUai«V) c^^ 3 cjUJa Apposition ^b 

.Sljilb Gene off and on ^ Uji^j A^alL AiJaj fbL ^laJj ^jUl 

ciuSrij uju^aijj ^J^j^ j*** ^ 

^jj ^lli ^2 diil ti^lU Vila jVl OjjSj f Uj) c-i*iaJ) j^aUc- 0^ AoyflJ^ 1 

jjsuj ,j jiaJl jlJ^Jt f Lajjl j ^jIjaJI LaLuali (j^ij A^jH LMaJ) AJUaluij Cj jJa j<ui ^ 

(36) 




f UjjI j) Plasticity SjLJ £j!aJb life j <Uj uijjx* (j-ui t^jjji 
oaH ^JS ^jjj ^UjjV) life Elasticity MJalkd SjLJ j) Loosening 

^jUll jA^lo 4_i^U f La]) >uoLd SjjIa-aH Ij^J) ^ 4ic- 4^nlLui ,j jia-ll jj^aA] 

Uui) Ljau ^k- Jaxj ^iil aseamyl tiWt ia^iiij Ijjj £l 

0^ jfaJi c)< ^ 4 cl> ull, ^Ualy«j ^Ulbj L^iiUaly«j j S-JjAaJt L!jUJ| f IL ^3 Jiluuj ^UilJ 
^jlAaJ) iax^al) j^a. JS glucanase 1,3B J^^J^- ^ fitf Jjiiij ^2 IjjJ 

4j£j*u>1\ j^aUxll JIUjV) j o^^a^V) 4±ju$Z J^L c> ^jlaJl ftu&VI ^C- 

j 4_jjjII) (jiaLa^Sn ^Hj) Jajus SjLJj ^jjL^I]) A^alA 4jflU]| AjP jSfl Sjluat j 

ViJi i^AtbJ ^) Jjj bu» cji jSiii jijiki cjUjjjSr MjjjSi ujLLj jjJ) 

(37) 




js *ii*Sn jib b!juj) uL^i jk ^\ ^jiyuii ^ jjLiij >jSftj ^bAs <ju#ij 

tillj Jxj ^jb ^tUll j 'bite- j\\ Ay* <nVlj J^" "JJ.'^J Sj*uiiH SjJiJI in) Jla 4^unl 
l£laJl Jla £u-ill Jib b}U ^1! b!*iJI 1 fl.VTn Aj3 j < fl^Ml <> ^jlyu^l 

4jbjlut4j i.fl.V^t diAauj f UUI ^iuJ Jib f UUI 4j.<um^) jjj A^bjii) t£UJI j AJbjii) 

AJaJI te&j J^ii U^j Canalization of development 

Determination ^j^I ^-b ^ jlkj L^iu^j AjI^j 

diiuw i> >i diuw Ji jji^ij sji^t j i.fl.^i 0* s jjii) 

. Dedifferentiation jj^i 

.SjjAaJ) j Ajjl^jIH ljIjJlII] A_L^Lwxa 

dUA o^J OVi AijjJ" ^ uL^SSlI ^Jj2 ^311 cj*-Sn ^ u 

Jji a»i UAl^J LJ^l^il LJ^jjil (Jj(Lma ^ixS ' a.^X-.t) clljA^ Ljbujj J-uiij LjIjLui) 

Terminal Cell Sjji^a AjSjIs UaIa^) ^j^j cjj^bij ^jlilaJ) ^ fb^l 
^L«ajVI CP ^2b < aViA < i ti!L*4 U^Ia J£ dluu ^ Basal Cell b^ SjjjS Ajjc-Ia <^j^U 
kjliM ^uiAjj ULj UJajc ^UuIjV) Cx&j 0fi£* Mj^^ £ (jj^A jjiil 

(38) 




^lUil ^.uil ^1 jjkS o-jJ <> JjlShemidt ^ dJ^ ^ Jj> jWl <V 1924 
^JWJ^ H-*^ c> MajUDj kjLA\jl\ Single apical cell <> O^M 3 f" 1 ^ 2 

Cjfljc, cilij ^j^j Cuuia jj Ajfll jll £A3bl\\ ^ ^ ^ 

^Jjaw ^JjSJa £h Ajauwj^I) AlaS ^ CAjjW q\ * Uaiilj ^aJ) 

Outer Tunica fti*UI j) ^aJa^j ttjUi 
4£Ja AJjUI L£taJI £h a&jaz^ Apical Dome 4jau^j*J1 Lis 

flu&t ^J%i iiitSUai ^ <J ji^a 3-2j OjjaIaJI ^IjIJI! ^ ui jiya 5 

AiJalb A^ax^L jj 4L>1£ 4laU) Lnj jUiajt ^! ^kuJJ LJI >a t$ja L£LaJl 

Tunica ^ <> U** j^VI t£UJI £j)j> 4iJa j| ^kui 

ner Corpusln ^HUI 4LJaJI 

433 ci>5 Tunica ^ <> j£| b!>U ^iJaj Ubj&j U£ OJfcbJVI 

Jal Jjx^ ^ Central mother cells ^Sn 
^Jail 415 Fi an k or Peripheral Meristems Ailal^l ^^a^j ^ jI u ^ 

Rib Meristems<A>*^ j) ^lil f^^i 
41^ j £jaSMj ^a AjajLll j^3) ^Uai^t j ^lu^i ^> jSj us ^Jjlai) j^uit LiL 

*j1^j^3) (> fjA jjjxj ^iilj UjU4!jL«3I ^JaJaia ^ Lr LJI ^jI-j^ jaI3I 

>a SJbJ ^1 AjI^HI ^a ^Jjj p Ul3lj c-i^l i> 0^ ^J) jl>L-L ^Jjj 

(39) 






ai^\ ^uuii) ^"^jj f jss l&jA Jbj*t aijUa cnfi\ 

Leaf JljjVI £j> ^ Jlf* ^ jAj ^ JbjV&Ltii* dttjttt ^ o^J^ 

nUtl i dii ^c- 1«uj ^L«1jVI ^4 (^Maj Q nmVt dj^^j dti j*j ^ Primordium 

<> ^Sjjll ^4lftillj fc£2*j ^Lyijll Jjxi) J^al 

Jbu Sjiil ^ JjjjxJI 4a,uu) j-oIuuj J£ j ^ate^l ^jkuHS (J*** jll 

Central mother cells Tunico 




eripheral 

meristem ^LuiiuVt CjIjj 



^ oHiu V ^ j Three Layer theory ^1 j f Uaill 

f Uaill AlJa l^jt ^ j« Tunica and Corpus theory f Ua»]| AjjIsu 

j^V) f JaJ) JIaj ^ j AjIQII AiJall ^jitf <kM( aJt Ut QjjLla ^> 
^ftSil AiJa] I JIoj dtiSj ^LklSl ^uui dljSj f bJj ^> A^Uij V ^ UJ^ 



(40) 




&Jall (> l^lpi ^ j^jj USfl JljjSfl U .jLill j UatlaJ) j 

AjUUJI fLac^l j Aijji) V^J 2 <^ J&J L)J^ u < J ^ 

t-^acl La t j) tilij j Aiiuj j^Ul ^jiuij till j£ j jj*^- ^ (j^jj Cjjajjil LjLuajjJ) j ^HHl 

<y* ^j^* 3 ( -*^ a c> <J* jkJij ^AjJi ^jjii oj^ 5 

J^u LL.5 \\\ ^Sjjl! dULla 3! I * c>muj j5 33 jjtt 

4^ ^LuU l^S) ^L-i ^ Ua.V) ^l^li jfki (1,2,3,2,1) 0^2 1+* <Jjk p±* 

jjIjj (illji . ^ j^l ja^I Sjjfl f UjI Jiaauj jj'^^l j^Illi f LuaC-Vl ^ ^ SajLui]) 
J\ jl) jj jll ^ y±C jjjb ^ajjj j^I Jc jjjj U ^ & jau 

sink source relationships <-j»j»J (> ^ ^b«^>WJ^^ (-^^ 



(41) 



SjjjS Sjbj Jjjj ^jiaJI £>a^a]1 JS g jJaUl £j^a]| 4ja*j £l Jc diUjSfl gitij JjJj 

^jj^j 4ju J a:i ^ 4ti ^jSri jjia^i J ^ijsai Sijjj Sj>aj 

^j^Ljjjjjil CjUjjjjJ! JjIIj J jiaJl J AjjSIaJI A^Vl <j2aU*Sn ^Vmn j jJaaJl 

£>A ^j ujUbiiV Jts j^i jjiibj o^u^i ji ujjjjjj J* jjai) <Ua jfcL 

£ ja*a1\ OJ^ <^ J^JJ UjIajJ&I Uj*j JLfl jiUa&l (> ^j-iaaJl 

J 4_L» f ^^luu ljI jllH jSjJ iJC- J t Lu^ >u ^ ,^>a-v*A ^ £ j^a-aH Jl ^j'^M 

AajjjJIj UjIjJjAjjjSj'I tiW^lwl (> Jj>JI dti cS-OiJ f J^HJJ^ ^^JJ* 
JjIajII Jjxa (j^lj Aajjj CjljJjA jjj^II <Lia£ (j^alj tilij£ t Jc-i ^j.AaJl Jl ^jj^aL ^ja^a 
JS (jjJaiiS £jAa*AJt 4j^j Jc L2ajj jjjj i^tiVl j) <j2alj*Sfb 3jL^¥1 J>^^ 

^j^aaJj £>a^a]) JS^i (ijSjj Jc-i ^>2aaJI jaII) (»^^^ -^J 4 <iJ^^ 

4 L£UJt jjjaJl l^j^ j^j^' j Jj*aj j^II] ujl j^IIl ^aj 

d!>l$lu,) JUlbj 4JlkL«V) j ^U-IjV) b^LaJj ^lili) JbuS) J& Jasu ^LaJ) 

^ja^a^I JjJj JUIbj jj^aii SjSjIaH (Jj)jJjA JJj^i l-iLul^i Jp CjIjJjA JJj^Jt 
Lr ^e[j t aL±A$\ j^aJt iatuu SjLJj Jj^^i (_>uajj Jjjj AjjjI) J jS jjS jj'^^t 

Ajj^j cix^a Aajjj ^j^aJl £^a^a]| cix^a J&jj £jaz>A\ Jc- Sjj) qj&xIi 

Siiljil Ajjla jl) Aajjj ijiii 

^jLutl] ^uoijij jja-ail <Ia$ Ale- 4jjnt^M CjUUIil q^uj A\u'l\f\\ ljIjUII) (jiaxj jajj (jj «ijj^j 

(42) 




^^11 la±UJI j^b) life j . jUjSfl jl £j&l jl JljjVI aja^ ^LubJl ^IjJI <>JbJI 
4_laA]| EjUuJl jjjLj JSjj t 4_Laiil Sjb-uJb ^auij La jA 4_JajVl ^C-lj^l jaj Jc- ^jlail 

jjjUI) (ilij ai j^j ^ ^ ^ j ^ ^ 4ab^i ^ j ^ 
^Li) >a ^jaji jtjjShj Jijyi ^1 dti J cifik dt^SM Jl &h 

LAaJI j^jSM Jl j^ J^jVI UljSa^ ^ijJ ^L*JI ^IjJI JUL tfillj <u 

^C-ljJb UjjUa JlJxJI J/uMI j (j^ajVI £ul A^» ALifl ljLla£ JjSIuij Laa jaIU 

Jl uiJaJj AJlSjl J^b jjjlaJI ^LfiLJI >a j$Jl Al jAjjll tfijdUj. 4ia*iII| 
J ^b U j*j2 JLj ^jLl f |>Sfl Jl cS> SL-Sl Ifc* L^jSfl jly Jil J^UaJI 
^jj jSj ( j^ull J ^njbJI ^IjJI f ^ 4^tS Ajfi UjjJj Jllj JiuJI jkiilt 
A4LS jluJl MJfl c^fljil Jj fC-i J^b A^uuS j^l Sjbj Jl 4^1 SjUutil (j^ajull 
Au 4-iJUiiil 4&Uil A| jAu j 4_u£il SjLuJI f ttlt a£aI L^jU ^LLiL£ jluJI tibial 

,4-ia£JI SjUJI AC- 4J$j*aaJ| ^ A^LSjIuJlj A^aSjSfl 

:v UaSiutfl 

AjiilLLa AjLjJa Alla^J ^Ull jja^l Jjla Al J^aj M-Jafl AjSj jajIS UjUabjjl Av» 
^Jftlill f JaJi J dJlfi. jjiaJti c jjkiil diluLA J jl lA&IaJI ^aadl ^jj J UUj 
jja-aII Jc- b& f JaJI J AjflLuiil Ajj^tiaaJI d\ jajj Ldjjj b& jJjSjj^ 

c^U^J^ ^falll JffiVI Jl LUaSlJvi <> J& o» -ij . 

Vj ^J!5bjJjjJI ^aJajj J ^JjJ\ Jl jlaj Jaiij^ JISjjVI J U ^Vim VI Al j^jjj A^-SjVI 
J^Jj 2 i£ bUaSluil ^jijfljj^il U ^Vim VI Jl 3iL2aVb Cjbllb j Ajjf^J djjij AIaj 
AjjUajS Ja*jj ^Jj^i cJ hVini l Ifi Cibllb Al j^jjj luajj ^jfS U ^Vmi lj jI^aII 

LsliJ] ^j^j j^Jj cjj^b filljll J Jk J *#Jt^ ^ 

O^l Jelfij&J b!5UJl ci^tSil J«J j j jl j3ll jl JljSlI Jc^ bu» Jaju Jllj J2\ 

0**j*J ^j^ii ^ii J \+u* ui ^j^i mis ji ^ 

AJIS J^ju Jll Jk J ^blil J jiljJ jj£> jl>L-b c^ljbj jlV ^1 



(43) 




Aijai) oU2) ^ Jl^l £t\j£J J £j£ dUA ^Ulbj Ji«| ^1 J*i <> J&£ 

bjila f ja. J£ JIIwj f 1 jaj Sjc A^iiij Cichorium ^ 

( Jk^A\ f Jail (J&J to j*a^ Ai* <$ jkJl f Jail ^ £jai 4jJaAlb ^JsJ 

f. Jail Aj^LaJI l^diS jL* jll * JaiJ JtuaiiVl A>iJl ^a-uuSri ujj^ J ^J*> 
^ tfc A^JaS l$l Ja.b UjUUI t£ta. <> A^ia. JS £l ^< ^-4* ^ J 4 Jj^ 

^jJjjj A^J^jj-iftt Aa>2ilj A\uj^jlu-il Cibjia^l £jJjj JS £a.jjj t^jl^i Aajj ^1 
Jidu uj j^ ^il ^UJlLa A\iail ^Jafl £l ^1 ^Jafl ^jlail jl±ait Jib c^UJ&l 
£a gLualfl ^j1ul4 ^jic- ^jlVI b^ai) ^* aHa A ^jlai) ^jlutal) AjJaS Aj 

.±*.tjll jJaxil Jib 3A^.tt3 T ...^t 

:^j*2aai) jaj!\ ^fi £ib>Aj$il jjJ 

ftu&VI ^n^r. ^ U jjjb J!jU <> ujLuil ^^aail j^IIl ^ UU IjjJ £U ljx& 
0^ jSfl A^ jaj!\ SjbJ ^1 ^Jjj ^LLu-S j V) cj) -Aaia t jSilt ALtuil AlLlwVI J 
^kfl 4i ^JuJall jaIII Jjxaj Aja. ja UjU c^Uj J>ui) j Ajfijlalj AaUI Sjja. ja!\ 

(> JauSf) \43%£a (> Jjlaj Aa4U]) ZaH\ &a Ajjji]) ^ jVI Aj^tuil Jll^l J^ 
jaj (jP JjIuiaI) l»a.jll jA (j-ui jVi C^jj Jilj A^jUt U^ujI UlS JjiaJ) ^fl JSjj 
^1 CjIwIj^I ajbll US 4 ^ja.1 c^U>4jAj UjlnLjjail Aijluy ^ j jtuil 

Jaju ^Sjj^I JjS jllli 0^ Lh* A^JaiLLa c^j^ jj Jja.j ^2 VI V Ajjlai) AiUalu-VI 



(44) 




. LjUIij QM&l (J J^l\ £ JO') flit J-4i] ^l^j £p AjL&JA £)J$Z 



S.lui£j^l LjLaJJjVl O^XJ AjjUIil <JJ-uJl ^Hj 4^ mil J^jj ^j-ojjjI 

^j^aaJI j^ull ^Lj j) ^ jiiil ^a-jj jSj t jj^aii J^Uil Peroxidase <^ AiL^fb 

tiLlkJ) Jj-^ IAA ^j!) JjLjIjVI jlui jfljj Jl» <Qiujj ^1 IAA 

iM*l\ (JAaa Jj^jI <£&J+Jti\ (J ^!i\ o^iAaJ) jSjj Sl'^j ^JjLjIjV) 

Indol ethyl £dj2*-il Jjijt Jj^i 0J%* £ilj2*-¥l J&jj Aspartate -IAA 
Ajaijj) 4-4&i ^k- ^jlau jtyiil iLjk AjjUIII ctf^t j uiHua^li j acetate 

A^j jt^t ^>li ^j&i JdLttit Liiij) j£ j** ^jj ii^jj^i 

AjjJaxSl ljU£ jaJI o^*J ^ jjjj US ^LaJl CP 4j ^iu^l Aai^l ujU jjSH j ^ jj^I^I 
Jflj i L!jUJ| ^jj Al^aV SjUS Jj1\j ^j2SJI Jla Lfll^j ^1) ^JjJj 

4iJa ^alk Aj^ST) AjJUj SjUJ ^ SjjJ dua. Ubj| jVI J*1j b^iJ) MJUalw) ^> 
O^txAlij ^jjjjjVl ^Ujjjj 4j>2aJiil *\ja!\ JJul\ SjLJ ^Jjj Ua Ci\^AjL^\ 

SjLjj l g ft^^ SjLjjj MJUal^l ^1 ^Jjj Ua f lai-ua Aj^-HI ^flj SjjU-al) 

(45) 



^Ji\ ^LhVW f^ij a*j^ j\ ukij ai^a\ J 

a^i\ a1j^i\ j c^j#u <J*x j£JZ\ ^Ja ^ij^i ^usu V-^W &p-« o^h 

" ^jj^j^LuVL ? UI)j ^ku, JS\^ Jjju^Ij AAj jlj ^lilAljj 

. ^j^aaJt 4JUaluil j b!^Jl Sjbji 

j^l £l fO^ ^ Sjbjfi 4^ ^ ^^aiJI l^VI 

^jSfl ^UVb f U]jj L^U^j Uxij a^LiaJj ^ oJ^jj 

a^i\ ^yji ^ o^j^ ^ l^^ 1 ^wsju V-^W 

" ^jj^j^LuVb ? UIIj ^JS« ^ku, JbS Jjiu^llj ^ jlj ^ISUllj 

AJUalui) j bM^Ij Sjbji 

toiLij ^i^sn c«j tbisii ^ijyi j^i tiiLj .juiii o^ui cibJi ojJb 

(46) 




Jlu Jjla SjUJ J^aj jSj 4c-lu< j £JjSfl ^ 0^-^ Jj*-S l)U>P^ 

(jZjjA^ jU^al) c^Uj SjA j JSc- Jjla Jbjj 4j Sjlill (j-ij ^ ^1) (j^j^VI 

VI jial l^at jfl ^3) Sjill c^IjUj Jji^aj j^ill ^UfflUll ui jj&ll u^2 j ^ <La jj 6 Jjxaj 
3 hjnn Aljjiaj jjiaJI j) JL«J1 ^ jaUI J.J*^ <jJJ& ££4jj.$.ia>lj ^JJ A^j^a-a 
Cjta^Uil 0.1A £-ua jl j AjjLuila CjlituLd l^-uaiu <jC- tg^*; j^aaJt ( _ f Ic- A_tJajC- L jla^ J^C- 
(jLojj .£>aJJI <j^» Sjjfl Jxj ljLa!^jl!1 ^Ja j Aia^Uj j^uit Jj«-4 (jjxjj 

ljIajj^]) 4aLul« o-iba J ^Jjjll <^ic- Axlalild Ja ^xujjj Aijji) ^Jauj SjLj Jj*-a ^jjjLjS 

4 \»sr\<\ jj-LaAII -| iAj j^Ht AjuULoj j^iil Jj*-a (j-uUfl w j j^V) (j* 4 

.t^fcU <>» JJxa LH^J k^iW^ UjUjI qJJ* qZai Sj^a iilj jjJjUa^L 

aJ^j!\ ^ ^jjj ^31) ^Ijjiill SjW^ j*j JsH^t J <j£*£il! jA : Differentiation 

L£LaJ) JUtf US ,4J pjZU )JA jjjxj Sjxala jj 4 alia <\ £iU£jj 

Determination -it Ob OJ^ 5 
Ju*L«j >ui)j Jja13I ^jU3I jjj^I ^Laa < i jl uLUUt jA : Development 

. (j jail JIUjV) J (j^^aall j Jluill ^ J^*^ J» 

ujjjjfl ^ \J$±1S &a a&ja+a j\ £&ul*. JjIj jA : Canalization of development 
waypath Sx. 4^11^1 \J$±1\ ^Uj jjlj l^j 3j*a>j j^c- < ani^D j jjialil 
alternative < ^jsO^ . f J^J 2 ^^ ^ jU-tL» jjii) ^LuiiiVI ^122 jjia3l3 

,U!iaJ J^Iaj ^±au J^I^J ^ « i ^ay^Sf j<JaC> j£ JilJjj ' jlAjl 

j^aj U^xfl j^uli MJa.>» ^a j >2a*i) jj^aJ ja ; termination in plantDe 
jll jjlii ^a>jj V leaf primordium 

determined ^ anther structure 

(47) 



&aJt Jl» 4±*.jaj \±£ ujUlAxi) &a j±i£ ^1 Af* J* J : Induction 

Aj$.jljpj& jjuu jkj £ jit j>uJI jj J^laai) j flower induction ^> Jl) 

f^j^ ^ ib^ dii^j ^jLmjjLia jjxj Jjl jAj : Initiation 

JSjaJI *j>JI ^ JJa*j .£ £t£ jl US Ij^jj J) <xuu<jaJI Jli Ja«u jj*j jA j <^ jAj 

jjxil ^ j^LjIuJI JjJjj A-a-nj A-iiaJb ^UaII ^Js^Ij ^>ia*i) t SjjU-aI) 

4iJiL*JI ISlaJI jj£ ^jj^Ij^l ubtSi! t AdliJj pH t ^jVl < ^jU-la 

j>£ 4*ttit b^ti dti <> ^ jib o^j f *i i^jwjii UiJ ^jjji) ^jsii 

.( 0%*-J jj^)4^ui 

j>jj J* A\y\\\\ Cibbli) j$Ia2fl dtulj j ^uuSh ^ M<T\\S Ui 

<\Uj jU JVI ^ ^bblil SjjL* r jsu ^jSfl Adult Juvenile ^ O-uJ* 

CM*al\ (> JaJt ^ jjjj Jjjfl Jj uuaS cJJjjIall 0^ ■^J 3 ^ JVI 

^jLi) jjL Jj^jj c«JJ^^ (> ^ ^JJ^< ^ 6^ JJJ^ 

jAtjfclt jj^j Oi£S» ^11 ^311 J^ijxil ^ U JiUI) Jt>Jt j^j f 

qjj ' fl-»<-«-' ) uuSj^I (JjiAj La^J Qjjjla ^ (ji (jjj ^ jib 4J&£)j4 Aj^ 

uflj«j U j SjAJ Joxil (JJ^J $ £jS (J**!! Ajau^jaI) b!iaJI 

< iniVW j jjAaai) ^li ^jjj jaliajj SjjjS JaIjc- ^Ua j-^j MorphogenesisJt 

(48) 




tikalj jia.Il (j^AAi Jla <U1iaV1 (j^aLft^V) JjIaj ^ jjlaJl (j^L^Ial Jla ^ jj^JI 

us (jiijLjjiijj oa&ji (j^^-j c^jVi o^u^i ji^j jtjjSn ulj 4jU-^vi o^**j 

<>*L£Jt 0±*^ hjj^h £^ In Vitro jj*^ ^ 
J Jl«tt c^u^iiili J** d^s cjUi ^ J^J] 14%, ^ u^j 

^ >Sn u^juiij Turing on ^ ^ oj£ o**i d\ d*la 
Turing offSwitching genes on <-«j^ ^ jAj ua!jU1VI ^1 ^.Jjj 

and off 

J^j^l ^ J^j L ^ J uuj uL^lljj >ulj 1903 ^> c^jij^-ii) Jiil 

^WJr ^| LL^ ^jlali. l 
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^ jjS jliil ^Uajj -2 

V dt^zi & ^ *^ 

pbz Jja. ^IjSl Monod&Jacob 0^1 1961 ^ ^ifl ^1 

-IRegulator Genes J^j <^Ij ^jlVl <> jjjc- <>*J LJaLJI £AIgJt 

^laui ^a j Jat* jj-^ f j22 Al*\*l\ ^a j Operator Genes-2 

StStuctural Genes jUau <$ jity *au**« 6* <3^J £^ 

jl cjILjj jJU o^alaJI CP MJ^iutAll ^ j Structural Genes-3 
(g'^h Regulator Genes J^J^ 3 CP Cx& frf^ 2 tA>& &j cfcRija 

Structural Genes <> ^ J^j^ t& Sjj-^ ^ill Regulator Genes <^ 

JakI JsjIa jjjflb Regulator Gene Jt cfe SjAlla 

Gelbert ^jSl &^ ^ H ^A* 31 ^ J* cS^J Operator Genes 
J^Uil ^jiaJl ^Lu ^jii CjULjjjj Sjbc- <^A Repressor ^ja ^> 1967 
£i£ SjUj 4±j& c£*i Monod&Jacob cJ&\ US t£ii£j ^ V JUibj 

^Uibj J^xil ^ ^jlilj Sjjfl ^^ilS effector c >aikL> ^^J^ OJj 

J!jU <> J4»I) ^ Sjjla Structural Genes Jt Operator Genes 

^■^Ift cjUjjjj ^UjV ^JUibj m RNA ^ j c^jj^i btj&i ja\SM U jlA^aj 

(50) 




4 lit 4 4*\ A t\\\ 



: ^ £Ut jjSV) fc£U3 Jji Effector J) jSSt $^ ^Ua 

Jl jjjj ^jSj J*l£Sli SjU <J <jij3i} l^aj Substrate induction -1 

jciini Sju ^jx^» jaijjj J\ JjA^jiU ^jlL 31 dtp. ffectorE 
steric ) j£ £^ </^j^ ^liil jjfciL 

J^j! Structural genes (^Ibj Operator gene (configuration 
Jelitfi SjU ^ J4xib iLdiJl ujUO&l mRNA 0j£ Substrate 

^ill j\ gJ£l\ a \ o^ajjjflV) I^a ^ End product repression -v 
6^ &fonn V <^bJbj >>Sfl ^ ^ la^j jj£ oj% regulator gene 
^bjjj mRNA jijfij 4^ J^W Structural Operator inactive 
"tcudorp dnE" 4*3 W 6- ^» £tf*U3 f bf J**2 <J& c^jHS 
g3l>»J . c^bib J&t&J) ciLLjj ^UjJjVI ^bjj cilLjj *bV gdUt Jaiiu2 ^fc 
oi* ^ Effector jj^ f j& ^311 ^ l^ii* ^> ^ijjl 0j£ d**m\ 

cijj«^l ^jc-IaJI ci o*J& *4J^\ *^ Repression by Histones -£ 

^IaL tdi^jj 1$j Jaj) La bt AjjIj^I S jLaII J^dil AJsjIa S jLa& J^su UjLa j«ujj^jj£]b J j 
^l^luu) JM^ (jj* &ll j ^i*i) LLwal (Jjlu^Jl ^jl ^J) jjJjj SjjIa Ajjaj dUA j 

a«!iLjjjl£ll Jla ^b>^ Jjc- ^jj ^Uall) Ija Cell free system 
cell free ^ ^l^kl^l ^3. ^Lull JSu t$jtilfl ^ Globulin f j& 
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^Ujj^I" ca&S&S (>j 4^-?^ &* cfcH^Jj* system 

js ^iubvg o^jajM *UjkAig ojUJ) dna 

M^jiil $A*& 4Aj±m*1\ cjUjjjjijjij ^iSj RNA polymerize 
(j^U^Sn cell free system J^«u CiL£>aJ1 dlii ja^aS Coli .E^j^ ^Vmn j 
Ojjjj^I <^ 141eucine c Oi*^ <-iL2aj SjIc-j ^-ikdSfl 

. A-a^c £h Globulin 

^•i .Globulin gSL ^ ^^gjUJt ^ W <> l^JJ* 4Ji j^j jSj 

cell free ^ <> Globulin & <> di>^ <tfk*j*W 

tlfcRiJ^ DNA ^jc-j <1a ^tiJI jllj Jj 5 ^ f tj2*V dJjj system 

Cell free ^ <^ Globulin C£*\ <> J* <> 

. system 

ojiu^i) ^isii jtf jujv) jjksj etna caj* 3 *?0j*^ ujUl^vi 

oil jjSI o^Jl Jat&J ^JaiAij > oji^l d d LfcM^ -4- J ^ *L^Vl <£2j (> 

. ^ I o*J*J> £tiaJ Ulj U O^J Jj£« 

dUAj o^Sl Jatwu ftffij ^Ic- Qjlut^Jj J^su uL£ jA o^i Jj"^t J 

: CiLil jjfil Sjc- dU 

^ ±4> Possibility I JjVI o^JShn -1 DNA j^i o^> J) 4£ 

1%a (i^J ^>^>»jheterochromatic ^jSjj ^ILj f-Ujl ^ 

• 

RNA m d& V ^UibjRNA Oj^t ^ Possibility II ^1 ui!j5hri 

.masked jj-^ ^ f j^j 

regulation of enzyme a cavity ^>Sf< _ 
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4> 4LLflla g£t Jjaj fjjftl jjjUI f jLj.JfctiiJl iax&j AiUa jj l-iaJl lj£ jaII 

S-jUJI j ^jjjSf) substrate ^ ^Ul4ij SjUU ^h,A\ ^laoJl ^ ^ 

SjU^ ^ j *ktft jsi^i ^.i ^ gl^t dis ^ ^>*Sn ^Uj> 

Imidozole Ac- 0^1*-^ Jjjjj^iLJI 1 ) ^*Sn <jA*aJl 

j) Wujj M^jijjiuil) >!jlail ^Itilbj *£fcP^ C^USl) iajjjj jl Ja^ai 

. JiU-j S^xj dij ^jjj 

(Isosteric effete)Competitive inhibition oiUiib Ja^t -I 

£dLj >Sfl £Ja« ^ (j^aUa^Vb f j£i substrate i§ ^511 (jaxj dUA 

j| ^USJL WuJI ^yit Ljjiii! isosteric effect. 
End Product Inhibition ( AUosteric effect ) - v 

ajbJI ^ j J*a kJz ^ jj2 JpUSII 1969Bielka tAjtfl 

l^fe J%Aliosteric ^ ji ^jibU JbA^ Ja*u >U3l) gilji ^ ^ ^ J 

Effection ^ >jj Ja ^*u 3 ^ J^£i Operator genes 

(jsjiSalS Jc-tiUI £l Jaxj £j) jill ^1 ^JlReversibility of enzyme 

action jj Ala^li Sjfl ^ ^UaI) JSI^j JpUSJ) g3) j2 £SJ> ^ 

jpm\ ja^ji L^jj^Sfi ad aajj jjii j&usii uiu^ ji Sjtiv) j*- us 
j ujbu^Sr) ^ J J^M ^ ^ j^ 5 J*y <j?^ j 

r\0 f\0 
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J\ LjjJ) JIau tie ±aJ ^C02 « NH3 0^1 ^j-J ciljaJI ^311 j 

Regulation by phytohormones 4^1^ <k«ljj ^jfinti - 3 

t IAA *M ujjiKinetin 3jUJ ^11 RNA US d£x># J 

*M oteA oi ^ ^ jj* <^ ojj^ vi ^ ^ j^i & ^ ^ 

SjjjS <£Uj Jjjj ^21) AJldSfl j O^ail JjjJa £6- Ujj UjUj^jfll jjjb 

^4 (jlaaa * a j 4^1^ ^ jIulaj (2)^^ In Vitro 0^*^ uUII ^jj^I^i) ^Liui Alalx* Ale - 
^l\e £j f\\'\A\ \ j u 0^ Vi c$ Ulic- j tjjia. o-Iiil g2L O njn^ 

. 4^2al fftljj (jdJil) uL&j ^1 dti 

f lAi^-b £bjjVI j Long Day Plant ^ jU jft 5^ -GA ol ^ ^ J 
uL^lj^u jljjSM J$ gjlll tf JiAll ^ ^jjJLS jli \xj* GA * IAA6* 

■lit j J\ U >4J 4> V-b o*aj^i ^1 g_ Jjii) j c^tu£lui) JJaluij j 4^jAC- 
j ^ jAUai) AJUi ^ JUJ) £>lfl ^J*^ 3 J^ 1 JU*1) A-afl ^1 ^U2aj 

j 4>ui£ Vl c> JS Ja)^ ^-a-nj jJuj UA jLwIi (ji ^iajj <£Uj ^ AjJIp Jjjji jj j ^Slfl Jlui 

b^u j f jjx^j ^Luiijj 4Jti IAA JW ^f^t J>^t Ala^ He _ 
uLubi U j .jiUltGA ^Ud) ^ j f bill b^b. ^Ij « fl.^n j ^jJf^l ^Iu^j) 4Jli 
IAA + GA S fbiljj c-i*iai i ^jSjj j ia*iL ^ JJf^i ^U-Aj) ^li d&j ^ 
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hanismSwitch gene mec <^ CiU^jfil £b jiUJI <Ub UaL* I jla *ulc-j _ 

cjLulli ^jlLaJIGene background 

tRNA tiA^i Jj jL _ ^ 

d d*3h ay SystemRel ^ Je. jjjhll - j 
Development Mayor Pathways £ uL^I <J*L>* <> <^ >jj <^ 

^ J^Relay jj^ cn^j^lS £i ji 

f Uai J cA^l\ ji cjljt^Relay System 

guuit ^Iac- ^ jjj^) - -A Transcription £iU>4j$JI £ia*1 <jlajill t^i Ujj j 

<^U>*>Positive GA <IAA < K 

a ->tt cjljUtll ^le. Negative mJsjlU ji jjjIU! aJIui ^ j^I j 

fill) uiaj . Ja ^*u 3 ^ UjUj^jfll jjjLj AAA £t*2aj3 Uj)j;U4&ill £)l JjS J 

-i (a ) Active genes hj" 1 "^ ^ j ^ K 1 * ' 1 ^ -^a^^ j 

-v(ina ) Inactive gene la«u jf- j ^ K 1 ' "" 1 JP^ j 
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-£(p.a ) ( potentially active gene ) j-Pj <^ 6*^1 j 

Jia £iUj*j$JI iajjj a<a .p -p ina K 1 ' *"^ ^^^^^J 

V^£\/ ' ^ ^ ^ u^P.a,P.ine. 

Regulator Ot VJ* 1 * f ^ ^ ^l^ll o*J&\ 

j\ &Ujaj$1\ cjIj.ojSj Jfw US jjjaL JSIjj Lla ^jj ^ iajjj jl ia*iL gene 
Sjjfl jikj tillLj ^jlilj 4*jJa jjxj ojjjUS Effects jj^ f ^j^jf!) ^ jiu^l 

. RNA Sj>*a t^ij (p. ^ 

6\ o*j& Second messenger Jtiai *-u& :&\J\ <j*Jto 

> ^\ J\ 1970zenk cjffl jSj . aU^t Cilj^b(CAMP) Cyclic 
Adenosine monophosphate :J^» ujUlAxil jjjj ^ili jAj 

t^! (ATP) Ji>*^ ^jL ^iilj sine triphasphateAdeno Oj^jf 5 ^ 
^ a±u$z JI4 ciUjjiSr) <> J j^Uib j^Sfl f A ^ cAMP Kinase 

JJ DNA 6* ^ uJ^J^^ ^ J ^4 ^-oj ^Uibj 

J^j ls^Ij adenylcyclase K 1 ' * 1 ^ ^ ojfin 6^»^ cAMP Ul 
^jjjj Jai«uj ^kwljj of LL ^ Phosphodiesterase jla-Sfl <>*j ^illj 

Adenosine monophosphate > jjc- JjaJjfl <jjJ^ ^ Mjjjiuiil 
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Vu2 U\J\ ujULui) J cAMP W£ 4> Jt^j GA 



JS ^ ^jlL 4Jj dtp. second messenger jj^ £j£&2\ d U<ajl 
^ JftWt <> Ij^S dUA j atmosphere <^j^ *Uai]| j£ <GI 

£a £jxa J ^ Jfr^ d J^VI )JA aSjj Laa cfciLfrt ^UjV Ji^l IAA 

Regulation by external 4^J^ <>1 jj^L f^aHii : ^ 

Temperature SjijaJI -l 

^ JpUj O^J . l^j^ >j2 ^alk Sjlj* c^Uj-J 1*1 £b ^J^< £tf*USlt >tf 
) o^jU ^jjja. J-bu»10 JpL&JI ^ Sjbji) jl-ii* > ^j) jaJ) JaUlaJI j) (Q 

( ^^IaII jA^alj 4a jJ Alt Aj^IQ Sjlj*. AajJ AjC- ^jJaJl 

cjUjj oj^j ?32 ji- f24 ejtjS s J , J aJ< ^J-* J 

AajJ ^usj j^l £)P ci Jc-^ii J^aLa ^-u^j uljAdu £jl ,»a*t1^ jj Sjbjib Sjjj^j 

t ( i.fclti c^UIac- j ^jiiii JjIaIII c^UIac- j Ajj^) uj^lilil jj^J ^Jal* JaI^ Sj) jaJ) 
jjjlaSf) OP SjfjaJ) CjUjJ (> ^ AajJ j^ulj jljial ^a jjia Jtf ^ ^ J 

cjLu iUjj ajc- 1972 Caso &Kefford ^^Jl V Jll^j 

Chondrilla juncea ^bJ d In vitro ^^J^^ &\ja£\ CxjSjI 

^Adventitious shoot 21 >Jj* ^J- 5 ^ - 16 * b 1 ^ ?27- ^ 22 

•^j US . ^25 (j* SjaIuw Si^jj AajaJ l^iaj«j (> J^aaiGautberet 1969 0^ 

^25 4> ttjlajlaM ^UjJ 0^ ^Uaa jjiau ^ J-ybflj !jU 15 t jjl^j 26 Sjlja. 
. jjlaJ) ^jja. ^jLa ^jjjaISI) ^ ^i M^i^ j SjljaJI ^UjJ 
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Light *>^t -2 

*UJt j ^Ij^ JO* 3 * ^ * fUSV (Iluu] ^LSLtil ^Li j^aJ! ^UUaVI J&\ ^ 
Naylos &Nobel 4^*jSn 4c- bJ ^**LP cA$ phogenesisPhotomor ^ 

AttZl l^lajjju ^ijlajlaij c^Uj-J <> ^Uafl jjiail ^yafii $| 1986 

5000 UjjS ^iS>dLux «*>j CjP' ^ 12 * >2a JU*i«b Margara 1969 
^ jjiaJ) j^lkal ^-flftf I JaJI Explant 400 CP> h*J® CAfi <>Lux 9 Lia 
I-* ^^AUeweldt & Radlar 1961 ^ OjSS V ^jd! jj^ altf a' 

jtfrUl (J jjlaJ O^a jC llM V) uikll uiliyfli jlfill j**afi c_jLj £liu- git 

US. 

Jia L^jUj) f >2alt £a>«u jjiJ) <> -jac- dUA {j\ ^kj dljS Lactuca sativa 

*>2ail O- 3 ^ fJJ* J%^W ^J*^ f ^ cr^- MJ&ljJI CjLjLuJ! b!la> ^ jlauj 

^J] SjjiSfl Sj^aJ) Jj^Jj ^ ^>AAj Jjill ^UaLil < ^k- SjiS ^ jil Sj^a J\ Jja^jj 
j^Vt jjjfi f j^iall l^-ualualal aIc- ^jVI S Far red (jtynW fUaUt tAA 
4uk. jllai diiij (^Ajj^WChromoprotein Jjj^ <> ^Lui 6* 

.L)J*J* ^ ^ -Mj 2 cr 131 

ft Jj^ J^^W Effectors 6^ Regulator gene Ja* ^IaJ 

Operator gene 
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p£>j AJUalui) jaLuj .1^1 j\\ J\a\\a\\ dp l^JjIa JjJj V Sjj^fl Allaia 4 j<\j"u i\ja\\ 




^jjj^iiil ^ jidw (jiij ^ Sjj^j^i) A^l^V^ ^^Sn 5^ p ^! t^^lt l^j^ 5 

tjnr^l ^jlaiii Ujj^j ^ J &Uj1 ^ ^ jjj-at£Jl CjULuuIjI ^jIHj j £)LuJ]l 
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bu» jl jjj-ssjj ^UjlHL Sj^ulll] ^^jLaJ) ^louJl ^jj^uj t AjjjJ) lj! njt ^lauu dlS^VI 

JjVl u^ill Jjajj Jll-ill <> f Utit j ui^t bjlafl JjLIaJI 

^1 <^ 4-0* Ojj^ JS j^c A^aI ^Ija. Ujjc- SjjJ^ ui^l ^ U,^ Jj^jj 
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Fibrous Root jjM - 




SjcL^II jjl^i Prop Roots 
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. A^jtiJl CjI j £bjll ^ jlla j Uil£ tub Alaia. j CiL^I ^Sc- 



^ vd# Contraetile Roots ttLill jjlaJI 

jl ^jjiib la^ifl Ji*A CA^\ JiJ ij.^Kt; JULu j JLajty j JLm\ 
J^j Jj£ (£J^i flail jLLj f LaII (j^aLualab ^ jSj j oIIS AjjIj^JI f I j^Sf! <j^» ^j^j 

^Lajjfc jjla. ^jijfi jjiaJl L£U o-iHl Cja l^Ublkj CibLUl ^ 

^^k- j Ajum\ j Ajj) jA Cjlfi-jjfl A^I^j^t l^J^uuj ^ (Jj£*Z J LJJT 1 (j^t^laVb 
.jjjbJI 4^ Ji^2 ^| Aaijj^l ^Ijili ^jaij f tjfJl J^j2 CjIuu^ 

f Ij^Sfl g^ajj SjAjil J*al f^J* JJ4^ (^J^ j^Ill ^ V-uiji) 

A\*iajJI Sl^j ^jaj o»£ dJ^J J^^ VJf* L^J^J ^J*J^^ 

Q/'^j A JJJ^ lA^J ^ SjjIa-aH A^uuVij (jiajfA^ Sj^l Cjj^j AjJoj^jI] Oj±ll\ 
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jUjSh yfi {£*%J .Jj$1\ 4l\>aj jUjSf) 4l\>* UA g JASjIS yfi e) /n"UU 

.Xjiiui Ajjuii cjU j$ii 

flax* SUa ^ Jj^jj £)i jjC- ^ j^aaJI jaII) ^fl ^ilj 11 CaLuLxja qaxi jaLiu 

CjU Utt 4j> jll 4JU11 ^>2aiJI 4JU1I <> Jjau <j > j ^lj ^ULUI 

tf ill ^ jit uiiiuj ju jSn ^ ^^i ^ tijjfi ^it (jjj^ii 

IjjnS tfet&l ^> j fiu-ij* Jja^j £l Jjfl 3jjJaill 4JUJI ^ ^ f±*-i>« 
^> jl! diaJI j| tf > jll 4^£lb cijau U ^> jll ^ jJI ^ Jlttll j£ Ui> 

LijjIalL jlxD ^1 ^jjaII jjc- A^jij^-i ^ij^i ^ Sjbc- j Flower Induction 
Jji jA j Initiation # ^ ^ mJ^jaII ^J3 4 fjIwjAll ^ajSfl 

Ulalia fjl^jAll ^u^aj JO* ^ jSj^l) * jaJI ^ Jlaxj £tS jl US jJjj J) ^u^j^i Ji^i 




^ jA jll ^aJ) 41*ja A*j (Sjkjft (J J* j JjS (5>iaaJI ^ jJI 

jjjAi dij^ ^1 Differentiation ^j* j^t jah^ j< 41* mJajaII <41j ^ 

(j jl j*uj ljjjjj ^ jj^alt ^jIuijaII t^A ^4 Sjjsu^ JjIjJ jajj -j** - b!^J JjLuu j 

JIL ^Lj jljjSn Alj>j S> jll f |>i l^a <^t ^ iiljjll okj 

uLUUt dji^j ^ UjjJa Determination ^1 j ^jSj ^> ji) ^ j#l) 0^ 

. Flower Development 4^ jJk» Aidllll SjA jll 0^ ^J^^^ 

: jjA j2ll ^k- SjljaJ) jjjU 
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jjjLSII yijilalS jjjUj ILjj Uabjjl jtA jSfl J* SjijaJi jjjLj Ljjjj 

^ SfLuaVI jjjU ^C-Jj J^UJI I^A jjjLj q\ A^J Sf LiaVl j SjljaJ) jj.ll djluu J I 
SjljaJI jjjIj J j-ujj Sjj^Sft AJIaJI ^5 j A^Uajbus ^Ic- J^xj 4JI jj AJsjjjj jj jlA jSfl Jj^"' 

ji Jjlttlt CM** ^ jSj>3 Jii Sj*2i J>j jtA jSU ^jj-jfS) ^ SjljaJ) AajJ jSjjj 
Jfl j 6Ulu. jaII J\ JljjSfl (> IfJllut Jjjl4 J j jU jSfb Auk*!! CjLS jaII ci^VI dV^-a 

Sjti ^ SjljaJI M^jJ <> ^Vl Sjtf J \Jfo jSS! <j.j% SjljaJI Jfc* jtA jSh j^ 
^ l^i. \JZ J» AjjA j a* £±z\ f USI ^13 ^jJ ^ S* UbVI 

Sjl ja AajJ Cut* U^C- Jxui JS) Cut* <4& < f 24 ^ 18 <> f^V 1 M 

>A . !>y a^jj 13 ^ Ajjiui) MjjAjJt ^jjji <> j^i aiis j 29 ftffiyi 

^U^j UjUj CjUUIi] ^ j^SI cdl jSli lj^Uj ^ ftA j^b S jt j* 4Aj.il 4& 
SjjS l-l^j jA jj ^Ij Jdil) SjIja 4_^jJ ljjIS j) ljI&Lui 9 *JJ J ^ S^Lial Sjjfi Cjaj jAji 

CjU^j jAjj f 13 SjljaJl Cut* UL^j f 18 Sjlja. Aajjj Afi-Uu 16 S*L2a) 

j* tlj^b ^ ujuuii) m^jj ^ jUjSri jiau t> s^jui) Jiuii ji^t 

: Light Quality Photoperiodism cP>^ ^Ijiil ^Ijjjb 
£JuZ\ AjUIuiI Oiikj dip. c^u^j sua. ^i^i) jj>i) ±J ja f j^Ji v 

l«j 6^>J Photo biological Process ^j**^ ^h>^) ^lA*ib uaj*j Uifl ujUIii A^Uil 

^ >Saij c^UI) - jjA Jill _ JtyJ) AiUalu-l iajjjj _ Aljjti jJall ialuujVI- ^ >all 
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jjLII cjUjjj ^ j*2aaJl jaSIIj jja jSHi Photoperiodic response Sjiall 

&Garner ?M ^1 Jji 1920 J 

^ > jS V Maryland Mammoth ^^^1 0< At* AUard 

v ju jSri ujuuiii dtu ^> jii ^ijJi a& jjjLi) ji^ii cijjfc (J ^i\ 

blui j AjJbuIj j Sjlj^Jl <i J^VI J-al jail Jit n nit £a duiajxj 1 Jj V) ^jj 

:Sf LiaVt SjjSj ^^Uait S jjS 

Sjj^ii <Ub>S <> ^ Jh > Jj V c^Ill oi AUard &Garner J%Sn Oj^LJI 

gjlIiJl (ilD (j-a J^. MjIus Ijjjb V) I4J (j-nlS Sjjf*^ f^Ua) SjjAj Sf LuaVI SjjS j-oS LaLj 

.jua jsii ^ ^ Uj^b s f uiyi sjsi V) ^ jsi! 5^ 

■Dark 

S Light ..\_, 




Flash of i 
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Initiation of floral ^> jll fc-MI ^\ ^ $i *J 

0* j# oVi Ao*jU fc-MI a* J >jj ^>2ai) Sj341l JjL ct *! primoridia 

Af* Phytochrome ^j*^ dWJ^ ^±>>^ S jSttt Jj^i ^t*I«Vl OjSjjLa j?^ 

(J^Iaj Sjj^a j f Ij^^ij ljaj Ajuai$\ AiW\n ^ f jJalj (J^Iaj LaA(ja) jjjjj^ ^ ja( jjj 
^jjaj cjjjUj Pr AjjISJ) Pfr >JJ J f >2ai) Ailala ^ f j^al\ 



P 66(> P 730 P 
Pr Pfr * Pr 

-< 



f j^a ^ L ^ a j ljLu]| ^ ^LiajJ) df UaVI Sjjfl Jjla (JjjLS ^ f>^*'J jil jA Jl^Ji IjA 

" p r ^llpfr " J) jjau ^| pfr j\ Pr J! j-*SM *jM 

Short day plants J+at c^ULu > jbU hiyXS Ijm JjLl 
"Day neutral plants SjjU^ ^IjLjj Long day plants M-^ ^ljjk 
Sf UbVI ctel* (> ^j! JaJ ^Ubu y& J^l j^ll cjULh Indeterminate plant 

^ f JL iutuil (>£jj ^UA j t U jUjSf ^J!5U) ^jaJ) iaJ) 0^ ^jJ) SfLbV) S >fl JSj 
cjULu Ui .^jtui) ^ijAri Jz&k Critical day length jl^ll 3bu^) 
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.Aj2UIi) ^Ijftfl ci^L Critical day length Jj^ 

Uwig cJ py Sh an d Ay InitrrupilGft 

4^aU CjULu]) d^A j ui jj&b jjblj ^jJ Ukb fJal jtA jSfli 

ji«aj j U jaj JUS) ^ ^ JljjSf) tfcjfl cxili Heteroblastic 

J u^*i ^aj^\ jiAii iiL uA^i oi ^ u^jji")^ jju i jijjSri 

(jj-ajA A^uutia jnin ^jl jj A \\r a AjSjj A^Lulaj Aj j JU& j jlA jVI 

*u V) uA^JI jA V ^jaJl *|j UitiLUI J ,A^U1\ J f£\JL j jI^L tf ttlj jU jSfl 
tilti j jtA Jtfl > ^ >i 2 Jaikl^j Sjl jaJj <> Citetui ^SIjjj jSIjj 

j^t d^A Jla ufcti) j JjIaj £iV4la jj j jlA jVi ji^J A^j^ jA 4juJa i^l J Jlja Jjaj jli 
<jbj^ Ob J4J^ JjVunftl l >ia*i) <^A (j)jjSf) c/l -ia-j J5j c^jjSlI Sjj^j jjIjj 

ji^i djJL^I jj A^JaUIj (JtjjV) jjj-^^ JbSluuV a^uiLua Mature Alaliii 
^jjlil o^l^Sri ^> j^jJ ^IjJ) Ji fUIil J!jU JUL ^illj Florigen jUjSf) ^> 

sjjtyl ^ ft 4 C P : jU ^ J f >^ ^Liixiii jjjii 

^1 &j .jjA Jill j ^ >iail Cjflbli ^UIaII CjIjj^) JJft £jj 4-u»Ij^j O^Uil ^iAl 

^tbJ ( jj^afl jL^j ) UluJl c^IjU^ ^U^j gjSU Ujj IjjnS UHau Cjjjj^l ^ 

^SJj ^ jjA <> ^fllS UA ^UIaI) Ujjjj^) jjc- J±#J SjjJ 
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*To S ?7/irn ?/ .Cam 




Riboflsvin &^j&jlt Ala^tjj j nl^l l £1*1 hll* jni^l l 



500 fiftfl 




Chloropiast 5 tr ^ g 
ofSplrogyra Fj|amenl 



^U2jJj » nm 660-620 

Jjjjjjjli <> Chromoprotein &rjj* j ? jjSj 2 ^ 

o-*^J Pfr ^ Pr <> < Jjj*U <> -^11511 cAiA 

Jj*2 f tiffing ^211 Sjl^V) 0! . Pfr ^ A±&1\ ijy*l\ &\j 

^jc rt <; Sjj^j cAA ^ J ^ ^ ( jlAJ 5 ^ 6^ is\ ) Florrigen 

r 
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jfifilS y&\ UjbJal* Jfo & ~Aljtil\ J* <UmJt ^ life ^ ^UtfLytft 

Flower j« ^ J* j ^>Jll uL^) jUjSf) ^ 

.l^ij ductionln 



CJ 2fli*dJ^ Jfc j^l j Jjj^j jlfill UjUUH) <> J>ji) d^j ^ j^b 
5^Wj isticantagon j^bJI ^ Obt*2al» ^jjjIaJI j o^SVI <> JS Galston 
6^1 j j jUjSf) kJtf ^ JLA l^VI ^ja. ^ Tiba <>-SVI &\Sl*a J*u 

Ajjjlaij ujUUil) jU ji iauiL £ji ££aa!\ <> <Q j*j bufl ^uiil ^ Bromeliaceae 

JxAij ^ &j Flowe induction ^j^. ji Oj^ 

j^ju <ui j.htt^i SjijaJ) Ji* >i jai* ^ij j^i jL^i ujtui) s gs*i jjUi tit o^j 

Jjjlal) jl^j CjIjUj ^ jU jbU UjU j jjjb ^ jaII c^j j£ j3l! c^jj) Jflj t Ix* 

ji^ii ujuuii) ^ ui . jjjiaii ji^i cij^ c^j ^ ^^ii ^ 

jSjj <j) o^jull ^ jU jSn L^jf^i jjJ . M^S ^ULull ^ 

Flowering Stimulus J*3*^ ^laJj" Lu» ^laJj Mja ^Uj) 



Red 




Precur 4 ^ GA-like 


^ Horigen 


Far Red 
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J+>1\ c& ck^ *ULu Jc ciU^I c^J#& Jfo cP> bA <>j 

^ Anthesis 4.*^ ^-^>fl) SjU dbA £l 1961Chailaklyan ' ij ' ^j j 

AIaUla]! ^JjjS (j^aAa * * ^dljjaJl J^AJ^U Abulia jjxj) Aaij^aJt uijjIaJt 

JLij-i <J jjlai A*<a jxa!) j S Cjbblil AiU ^ U < jlA jSfl ^1 iite ^ jf?Jb 

a* m Anthesis sA>* lj^j^ c)J^ " Jii^ J^" A^Ai* jjc- 

dkj Aj Aia*^! Flower induction ^ £ibbj 

tfjA jit Aj3 )Xu ^1 <IiSjJl JjuJb £l»lt oJa, uikj j ^1a1\ tfjA jll 

C^jfaJI ^^.1 lij Uj^j . AjjA jit ^-JUaJI jjiaj Ujflj A1a\jla1\ &\ 
& jJa. Cjflj ^ AJt £1 jj jjA £i dk j\\ q^j ^ ^Loj AJll ^ j^aaJ) jaIII ^ IWuj 
Airbus £fcAjjaJt jjjIj ^St dblftft lj^jj J ju in j^iaaJt (-iiijjj jA jJt diaJl 
li^a ^> jit &aJt dj cJUJt <>a c$j^t >*^t ^ jjjUlt jju lL*a A^till jU^l 
^L&lt ijl J^j Sik £#lj&A\ Cj^LIaaj Ldjj jjjIjj AJxaj Ua Alabbalt j ^£ j 
^>J1I £jU jjfc dbA i <^blt ^jil AjjA jit fStjJI .1* Jfi LL^a c^j^b 
j .A^SUlt jb^i (> jjk ^fl ^» jllaH S >Ua ^ uJi^j i> diJ <> Jlaluu Jfl j 
O^j flj A±j*A\ j U >^aUij j fLUiaJl ^ jU jVl £ jJ I j^J) t^tSU ^ UaU-^l 

jUJ) ^ 1969Nitsch &j aJjUb A,miaJ) L^jjjl Al^Uw ^ jU jSU 

JLajLiuij aI^ 4_uaLk Aj aIaU^I ^xj jj'^M j^-^^ cjjj ago indicaPlimb A^uJI 
( methyl amino purine 6 )Benzyl adenine Kinetien j< Zeatin 

( Jjjla jl^J) ^b^l jlAjSn du^uuVt u^o. jUii L4iufl jA-Jjj ^ A^^j Cjblll 
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j^JI Sj-tf dJbj ^ U jJjb > jAilj Ciku* JL^lyiV ^njbJ) 
bu lift Ljj (j^JJ JjIaLLal) ^ f ^fi j^LIajM £j£«a]l 4-a jUa <j-a J^U^I 

JsjIa jjjU Lajj tillj ^ j ^jjLuall ^uul) SjbJ jjjb ^4 ^j^JJ^I (jia^aJ 

jSj £jJ jJaJl f Uj ^ LA^I jjjUI 1* jUaJ 4Jj$j ^ j^ill 

CCC u*A f ^ Alar ji! ^ b* 3 

^UijViVernalisation 

jjA jj ^ SjljaJ! jjjIj £)1 JaJj ^iAH ^ JJ-^J £pj jU jSf ! 

^iil jjL £bj UjUIi) (> f )>Jt ^JIju» ^) jl 4*ii jA\ 
> ^jVI 4UL>xi ^-LijjJl ij^jljjLtM jjSfl 0< J«^ii C5*^J ^ l 
JUL ^ ^"bjj!)U ij^j cP^\ J 1 ^ 1 ^ 0< J-^J .J#d 

V ^ f)^ lP 1 Stimulus 

SjjjaJI ^ 0<J^< ^ ^J- 5 ^ 1951Lang c-^ji 

£LujVl J^a Hansel ^.j * »f Us ^ a&*1\ 6 ja j^bj o^jjuij S^j 

jU jSU 4^J!5Uj ^LVI j^&S ^ l^Sf US ^ 4jjIuo4 f 7 - 1 4 - 

>Sj 0< -^J ^ f 15 J± 7 6^ SjljaJI 4ajJ jjjJ2 Ui^ J^-a ^ yjm LjjA 
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^ijfti 5^ ^ ^jij^j Ujjj o! *! ^Jij jiAii ^ c 1 *^ 
^ j ikui) jj ijhJ s >j ^1 s ja jJi (ilia <> ^uui jiHj) ^ j ^u&nit 

U Cillii) ^ S> j jl S > jll ^x-ulfti ^tiLl J152! <UL ^3lil! ^Ifill 
ffctt *12LIII ^ LjU^j ^laliJl gjifilt a*%X* £U&* cwJ^ ^laliJIj^ill 

^ jajii <> aJ& k±Ai ij+joti jajii ooiSn ^ j cj) si* jam ^ jL 

jliajlL (jj J^aflSfl <> J AuIaC ^LojV £A\\W\<\\\ <> jjjsu 4c jj^j 

j jail iauj j ^fl (J^Ia J^ia ^fl jiail d^A £«a jj Lil£ j j jail ^3 £jt.Jfl J£l Jaall 

OiijLi) *^ SjjUaI) jb^Sri ^ i^i jSi d ^ & b^j 

^ oJl^ £lillt CjUI ^jjj. 4 kW\ *\\ jllualj ^Luil Jib jjA Jill f^J*^ 

j £\H Ajjaj) jajj SSjIc-j ^uiult ^j&utl urt^La qjj ^Jilij Jxj ^UuUaII <Uin]| ufljj^l 

(> JJS ^ S^j jll A^LuJl ^ JSj Jflj <c-l«48-12 C^J 32 CM^jI V-^Wj 
^ jjUi Jflj jj^, ^1 j^ji^lj iajUl^ £! jft! o^u J J^Jflj jjjxilli ^Ulill 

f U2I JjlaJj ^ a^uuj Jak2 C UU| ^jJj j .>) £jj ^ "^J ^1 
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gjjjj a^z# jk ^Htntt j^iim ^u«Sn i(Jz&\ ^u^vi j ui^n 

j^j tf± ^U^ull A^iJt AiLbSfLj SUmLaI <»^t Jl*J w V'T tt 

Ajj^j) ^Jllll {jjl^t (jjSil) ^uu]j I^jla J^jj S^lj 31 jl C)j£tt t*- 4 (^^-^ (jUilil ^jlulaAji 

: jAj .v^^! OJ^ i^-uaiUl Jl\£jl\ jAj 

. dJte ffc j IN)) f j-ui>«jjSll tfJUl UA cfcuaJlj ^IaIII Ajj^jI t> 
.fjajSlI ^lSUj ^aLj (NC)f>->*J^ L tVv>^ LH^ LJJ* 2 -: ^ 

cLjJ^Jl ^ aU-»* a j) AjuLui SjAtla <UaVI .Uxj j ^Luajj^j J^U i&l j £#1^ jj£1 1 JA ^ylxjj 
J£ ^ j) fll n.nn OULik flaSla <j£«u I^jj jjjJI Sljxa ^iA AjjLUI £tjjSH ji»J ^ 

Slj3L4 ^ tilij j Ia$1a j£ jaL jj£1 j) ^jjlxwi ^1 A A M A jlautjj 

.Jala AjjJC- 
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Cj\ SjUb jjL cxs& SjspAM U teji jjJj <A#> ^VbJI 

O^^l OJ^% cr^ ^tuuljSft j-aluijj SjjU^S Sjjfl Jxj ^LuoHVl 4us\\ a\\ A <jl aJlxilj 

£^ajj f jj^jjlSSn SIjj <>» jLuLIlt l£ J**Jt J^ 3 ^ £^ f JsW^J^ 

^jjfuu j^jVI A^l jaL i^Jl ( aHaj j JJ£j ^j^I) ^La^jV) ujA^ j*j Ua<*u la^ 

<^Lj c^^J SjjI^aI) ^ jjU«ij.iftM L£U JIajj dua. ^ife jA^ia* j^i 

^ j>.m^ CjLl4£ ^SIjjj ^IjjSf) d^J SjIUa]) 0^1^) tWj* JJ^J Ale ^ 
jj'^j jiflt ^Lilj vjpJt ^ £l jii t^J *tflill J 9> 

4jxjJs ^A-nj jA Ujajj JJ^) L)J^i 0^ f^JJ f LaU ^jjSS dJlc-j JJ^i 

^jili dj^au l£j j^a ^ JJ^t UJ^ J l^jj Vj ^losd 

tili^ai ^ dijJA ^ jj w ^tt gjji33l| ^| j a^1\ 0* £3* y& 
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